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Ortiilii maden yataklarinin agir mineral analiz yontemlerine gore
aranmasi

ibrahim COPUROGLU, M. Giirhan YALCIN
Nigde Universitesi, Miihendislik-Mimarhk Fakiiltesi, Jeoloji Miihendisligi Boliimii, Nigde

Ulkemizin yaklasik 1/3'niin geng volkaniklerle ortiilii olmasi ve karmasik jeolojik yapisi, bu
birimler altinda bulunan ortiilii maden yataklarinin aranip bulunmasini zorlagtirmaktadir. Bu
yataklarin bulunmasina rehberlik edebilecek olan agir mineraller, yliksek yogunluklar:
nedeniyle ana kaynaktan fazla uzaklasamayan, dayanikli degerli minerallerdir. Bunlarin agir
mineral analiz yontemlerine gore incelenmeleri bolgenin jeolojisi, stratigrafisi,
paleocografyast ve tasinma mesafeleri hakkinda bilgi vermektedir. Sedimantasyon
havzalarindan (dere, nehir ve sahil boylar1) sistemli olarak derlenen kum (bate) ornekleri bu
yontemlerle incelendigi taktirde, elde edilecek bilgiler bizi kaynaga gotiirebilmektedir.
Soézkonusu yontem U safhada gerceklestirilmektedir. Once araziden derlenen kum
ornekleri, bate ve cesitli ayirma islemlerinden gegirildikten sonra, titizlikle tane preparatlari
ve parlakkesitler hazirlanmakta, bunu, polarizan ve cevher mikroskop incelemeleri ve tane
sayimi 1ile ylizde degerlerin hesaplanmasi isleri takip etmektedir. Elde edilen degerler
grafikler yardimiyla yorumlanarak sonuca gidilmektedir.

Sézkonusu caligma yontemine ornek teskil etmesi bakimindan, Sile (Istanbul) Sahili'ndeki
plaserlerden derlenen altin icerikli kum Orneklerinin inceleme sonuglart sunulmaktadir.
Buna gore, % 45-55 opak mineraller (illmenit, kromit, manyetit, pirit ve ¢ok az nabit altin),
% 15-25 granat, % 7-15 zirkon, % 5-10 ojit, % 2-6 epidot, % 14 eser mineraller (ortit,
staurolit, disten, hipersten, ojit, seelit, monazit, turmalin, hornblende, anatas, spinel ve
andaluzit) ile % 1-3 hafif mineraller belirlenmis olup, bu minerallerin varligi, kaynagin
asitik ve notr karakterli birimler ile metamorfik kayaclar olduguna, tanelerin ileri derecede
yuvarlak yapilarda olmalar ise, taginma mesafesinin uzak olduguna isaret etmektedir.

Ayni yontem, 800 km™lik bir alan1 kaplayan.ve igerisinde Au, Sn, Ag, W, Hg, Sb, As, Pb,
Zn, Cu ve Fe minerallerinin varligi bilinen ve bu nedenle de ¢ok onemli bir metalojenik
bolge olan, Nigde Masifi'nde de uygulanmaktadir. Yiirlitmekte oldugumuz tane preparati
(bate) ve cevher mikroskopisi calismalan ile, Camardi llcesi, Celaller Kéyii, Eyneli Koyii,
Uckapih Kéyii, Giimiisler Kasabasi ve Kilavuz Kéyii civarlarinda yogunlasan, nabit altin,
galenit, sfalarit, Kkassiterit, seelit, zinober, realger, antimonit, molibdenit, kalkopirit,
kalkosin, kovellin, fahlerz, pirit, manyetit, hematit, spekiilarit, ilmenit, anatas, monazit,
turmalin, kromit, petlandit ile barit ve kuvars mineralleri belirlenmistir. Devam eden
calismamizin hedefi, belirtilen bu minerallerin kaynagina ulagsmaktir.

Prospection of covered mineral deposits by heavy mineral analysis
methods

It is quite difficult to prospect ore sources in Anatolia either because of young volcanic
cover or because of complex nature of geological structures. Heavy minerals are critical in
prospection since they are host minerals in sources as a result of their high density. Study of
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these minerals with heavy mineral analysis methods gives information on the geology,
stratigraphy and paleogeography of the region and also amount of transportation.
Investigation of sand samples collected from different sedimentation basins (river, stream,
beach) may yield some clues about the source. This method is performed in three steps.
Some polished and thin-sections are prepared from the sand samples collected from the field
after some differentiation procedure. This is followed by microscope work, grain-counting
and the calculation of percentages of the grains. The data are evaluated by some graphics.
As an example for this method, the result of analysis of some placers sampled from Sile
(Istanbul) is presented: % 45-55 opaque minerals (ilmenite, chromite, magnetite, pyrite and
native gold), % 15-25 garnet, % 7-15 zircon, % 5-10 augite, % 2-6 epidote, % 14 minor
minerals (orthite, staurolite, hypersthene, disthene, scheelite, monazite, tourmaline,
hornblende, anatase, spinel, andalusite). These minerals indicate units with acidic origin,
metamorphic units and units with intermediate character. Well rounding indicate a long
distance transportation.

The same method is also applied to the Nigde Massif consisting of the minerals of Au, Sn,
Ag, W, Hg, Sb, As, Pb, Zn, Cu and Fe. This massif covers on area of 800 km’. Ore
microscopy and bate studies revealed the concentration of native gold, galena, sphalerite,
cassiterite, scheelite, cinnabar, realgar, antimonite, molybdenite, chalcopyrite, chalcosine,
covellirie, fahlerz, pyrite, magnetite, hematite, sphalerite, ilmenite, anatase, monazite,
tourmaline, chromite, pentlandite, barite and kuvars around towns of Camardi and Gilimiigler
and villages of Cellaler, Eyneli, Uckapih, and Klavuz. The aim of the ongoing project is to
identify the source of these minerals.
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17 Agustos 1999 Kocaeli Depremi ve artci sarsintilari

Mehmet BAYKAL, Dilek ARICI, Kenan YANIK

Afet Isleri Genel Miidiirliigii, Deprem Arastirma Dairesi Baskanhgi, Sismoloji Sube
Miidiirliigii

17 Agustos 1999 tarihinde Tiirkiye Saati ile 03:01'de merkez iissii Golciik olan bir deprem
meydana gelmistir. Bu depremin magnitiidii, Afet Isleri Genel Miidiirliigii Deprem
Arastirma Dairesi Bagkanligi Sismoloji Subesi tarafindan Md =6.7, Mw= 7.4 olarak
hesaplanmustir.

Kocaeli depremi Marmara Bolgesinde cok genis alanda hissedilmis olup ,iilke ekonomisinde
bilyiik pay sahibi olan sanayi sehirlerimizden Adapazari ve Izmit'te dnemli 6lgiide can ve
mal kaybina neden olmustur. Elde edilen resmi sonuglara gore; 17997 Kkisinin oliimiine,
42442 kisinin yaralanmasina neden olan bu depremde lilkemizin mali kaybt 10 milyar
dolardan fazladir.

Depremden once bolgede anormal herhangi bir sismik etkinlik gézlenmemistir. Marmara
Bolgesini etkileyen ve hissedilme alani oldukga biiylik olan bu depremin parametreleri
asagidaki gibi hesaplanmistir.

Olus Zamani Koordinati Derinligi Magnitiidii
(T.S.) (Enlem- (Km) (M)
Boylam)
03:01:39.07 40.70-29.91 15.9 Md=6.7, Mw=7.4

Ana sok ve 4000'e yakm art¢1 sarsintilart subemizce isletilien TURKNET (Tirkiye Ulusal
Telemetrik Deprem Kayit Ag1) kapsamindaki istasyonlarda kaydedilmistir. Episantr ¢oziimii
yapilabilen depremlerin dagilimina bakildiginda anasokun (Golciik) oldugu yerden itibaren
sismisitenin hem doguya hem de batiya dogru ilerledigi gorilmiistiir. Dagilim o6zellikle
Yalova, Golciik, Akyazi ve Diizce'de yogunluk kazanmustir (Sekil 1). Depremden
giiniimiize kadar, magnitiidii 4.0'dan biiyiik olan 68 tane deprem kaydedilmistir. Bunlarin 4
tanesinin magnitiidii 5.0'dan blytktir.

17 August 1999 Kocaeli earthquake and aftershocks
A catastrophic earthquake hit Golciik (Izmit) on the Agust 17,1999; its epicenter was
located near Golciik. Earthquake magnitude (Md=6.7, Mw=7.4) was calculated by the

Eatrhquake Research Department, General Directorate of Disaster Affairs.

The quake was felt in an extensive area and the maximum damage occured in Adapazari and
izmit which have dense population and are industurial centers. The earthquake killed 17997
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people and injured over 42442 people. It is estimated that the property damage is around 10
billion dollars.

No precursory event was -observed, in particular no foreshock was recorded before the
mainshock. Instrumental coordinate ofthe epicenter was determined to be 40.70N - 29.9 IE.
Its depth was calculated as 15.9km. Total number of aftershocks recorded by TURKNET is
over 4000. Distrubution of aftershocks (Figure-1) concentrated in four different regions,
Yalova, Golciik, Akyazi and Diizce, showed that the rupture propogated in two directions.
Of the after schocks, a total of 68 had magnitutes larger than 4.0, and two had magnitutes
greater than 5.0

a - ES
- BALIKES, N < N .
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2<=M< I 4<=M< - 6<= TC )
3 5 M Bayindiflik ve iskan Bakanlg,
3<=M< Z Be=M< affet jgler Genel Mildiritigij
4 6 Deprem Aragytma Dairesi

Sismoloji Sube Midirliigg

Sekil 1. 17 Agustos 1999 Kocaeli depreminin art¢i sarsintilarinin episantr dagilimlari.
Figure 1. Epicenter distribution of aftershocks of 17 August 1999 Kocaeli Earthquake
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Rezistivite vericisinden kaynaklanan diizensizlikler, okuma hatalar1 ve
bunlarin giderilmesi i¢in uygulanan bir teknik

Tekin YEKEN
Nigde Universitesi Aksaray Miih,Fak.,Jeoloji Miih.Boi,68100 Aksaray

Son yillarda elektronik teknolojisine bagli olarak gelisen yerbilimi teknolojisi ile teorik ve
uygulamali alanda énemli arastirmalar yapiimaktadir. Ozellikle 1980'li yillardan baslayarak
giniimuze kadar bircok miihendislik problemleri icin uygun ¢oOzim sistemleri
gelistirilmistir. Bu gelismelerle birlikte ele alinan cihaz teknolojisi yorumlama teknigine
onemli katkilar sunmaktadir. Yapay kaynakli jeoelektrik yontemlerden birisi olan 6zdirenc
Olciim yOnteminin amaci, yere verilen elektrik alanin potansiyel dagiminin incelenmesidir.
Ancak verilen akimin niteligi, alici cihazdaki dogru okuma-yorumlama igin ¢ok Onemli
olmaktadir. Ozdireng dlgiimleri amaciyla iiretilen yapay kaynak verici iinitelerin alici iinite
ile uyumu gerek frekans ve gerekse diger spektral 6zellikler agisindan saglanmahidir. Bu
calismada kristal osilatorlii 6zdireng verici unitesi incelenmistir. Uygulamada PCM (pulse
code modulation) sistemi ile AC-DC donistiiriiciiden tretilen dalga sekli karekterleri
incelenerek alicida olusan hata oranlan belirlenmistir. Ayrica kare dalga iireten frekans
boliicli katin kararliligr incelenmistir.

A new technique for elimination of disturbation from resistivity
transmitter and error values in display

Remarkable research are done in theoretical and applied areas of geoscience by electronic
technology in recent years. Appropriate methods have been developed for many engineering
problems since 1980's. This equipment technology contributes much to the interpretation
techniques. The aim of the resistivity measurement technique, one of the methods having
artificial supply, is investigation of potential distribution of electrical field in ground.
However, character of current which is transmitted into the ground is very important from
the standpoint of sensitivity of values recorded in the receiver unit. The artificial supply
transmitter unit, produced for resistivity measurements, must have harmony with the
receiver unit in both frequency and other spectral qualifications. In this study, transmitter
unit which has crystal osscillator has been investigated. PCM (pulse code modilation)
system and band character of wave forms which are produced by the AC-DC converter were
examined and ratio of error values in receiver were determined. Besides this, stability of
frequence dévider part was investigated.
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Anamur-Silifke (Igel) bolgesinde krom, kobalt ve nikel igin
biyojeokimyasal anomalilerin arastirilmasi

Zeynep OZDEMIR', Sinan TURP?

"Mersin Universitesi, Cevre Miihendisligi Boliimii, Mersin, Turkey
7Sakarya Univerasitesi, Cevre Miihendisligi Boliimii

Maden yataklarinin aranmasinda kullanilan biyojeokimyasal prospeksiyon yontemleri, bitki
ve bu bitkilerin yetistirdikleri topraklardaki elementlerin kimyasal analizlerinin saptanmasi
ilkesine dayanmaktadir. Farkli cografik alanlarda yetisen degisik bitki tiirleri, yetistikleri
ortam kosullarinin ve besin ihtiyaglarinin farkli olmasina bagli olarak, toprakta bulunan
elementleri farkli oranlarda deristirmektedirler. Bazi bitki tiirleri de bu 6zeliklerinden dolay1
maden yataklarinin prospeksiyonunda belirleyici (indikator) bitki olarak kullanilmaktadir.
Aym1 zamanda belirleyici bitki tirleri degisik cografik bolgelere gore farkliliklar
gosterdiginden, bolgeye ait bitki tiirlerinin saptanmasi da biiyiik bir énem kazanmaktadir.
Bu calismada Anamur-Silifke (ICEL) bolgelerinden ¢esitli istasyonlardan toprak ve bitki
(vaprak, dal gibi organlarina ayrilarak) ornekleri toplanarak, krom, kobalt ve nikel diizeyleri
Atomik Absorbsiyon Spektrometresiyle saptanmaya calisiimistir. Elde edilen analiz
degerleri ile bitki ve toprak arasindaki iligki istatistiksel olarak incelenmistir.

Investigation of biogeochemical anomalies for chromium, cobalt and
nickel in the Anamur-Silifke (I¢cel) area

Biogeochemical methods of prospecting involve the chemical analysis of vegetation in
order to detect mineralization in the underlying substrate. There are probably more plant
indicators form chromium, cobalt and nickel than for any other element and the reputation
of such indicators has in some cases been established for over a century. This study
investigates Cr, Co and Ni contents of soil and different organs of plants of the Anamur-
Silifke (ICEL) area. The aim was to determine the plant species that concentrate high
amounts of Cr, Co and Ni -in their organs. The approach was to collect soil and plant
samples from different sites and Cr, Co and Ni content of these samples were analyzed by
Atomic Absoprtion Spectrophotometer. Analtical data were evaluated and the species with
high plant/soil correlation - values were determined.
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Sismik tomografi ile zemin 6zelliklerinin incelenmesi ve arkeolojik
alanlarda uygulanabilirligi

Ziya ONCU', Ziiheyr KAMACT

‘Siileyman Demirel Universitesi Bilgi Islem Merkezi
’Siileyman Demirel Universitesi Miih. Mim. Fak. Jeofizik Miih. Boliimii.

Tomografi olayr kisaca goriintiileme igleminden ibarettir. Gilintimiize kadar daha go/k- tip
bilimlerinde, Ozellikle beyin tomografisi olarak kullanilmistir. Bu teknikte sorunlar yapinin
belirlenmesinden dolayr daha kolay c¢oziimlenmis ve sadece gorintinin ayrnimlilifinin
arttirllmast problemi ortaya ¢ikmustir. Ayni sekilde Jeofizik uygulamalarinda da temelde
ayn1 sorunlarla karsilagiimaktadir. Tomografik hesaplamalar -icin son yillarda bir cok
arastirmaci tarafindan uygulanmis ve halen uygulanan birkag ¢6ziim teknigi vardir. Bunlar
temelde- 151n tomografisi ve sacilma tomografisi olarak iki grupta incelenir. Bu calisma 1sin
tomografisi ilkesini kullanarak kuyu i¢i sismik tomografi yontemini temel alinmustir.
Buradan hareketle, bu calismada tip alaninda kullanilan tomografi ve kuyu i¢i sismik
tomografi yonteminin ilkeleri yer yilizeyine uygulanarak yer alt1 yapisinin aydinlatiimasi
amaglanm1§t1r Yeralt1 bosluklari ve yeraltinda gomiilii halde bulunan arkeolojik yapilar bu
calismanin hedefini olusturmaktadir.

Bilindigi gibi zemin ozelliklerinin saptanmasi o zemin tlizerine kurulacak olan yapilarin
giivenligi acisindan 6nem tagimaktadir. Sismik tomografi teknigi ile yer alt1 bosluklar1 ve
yap1 bozukluklari, gomulu halde bulunan olasi arkeolojik eserler ayrintili -olarak incelenmig
ve diger tekniklerden (sondaj, cakma, vb.) daha az masrafla ortaya konulmustur. Bu
calismaya esas tesgkil eden bir bilgisayar programi gelistirilmistir. Arazide gercek sismik
kirilma verileriyle uygulamasi yapilan yiizey sismik tomografi teknigi ile cesitli 6rnekler
sunulmustur.

Bu orneklerle "Yiizey Sismik Tomografi" tekniginin yukarida sozii edilen alanlarda
lilkemizde ilk -defa uygulanabilirli§inin ortaya konmus olmasi ¢alismanin bilimsel 6nemini
yeterince gostermistir.

Investigation of soil properties by seismic tomography and applicability
in archeological sites

Tomography consists simply of a process of imaging. Till today it is frequently used in
medical sciences, especially in the form of brain tomography. There are many solutions for
tomographic calculations and.these solutions used by many researchers. These solutions can
be categorized as ray tomography and difraction tomography. This study is based upon the
cross-well seismic tomography method which inturn uses the principles of ray tomography.

Starting from this point tomography used in medical science and crosswell tomography

techniques applied to the surface and by this way its aimed to clarify underground
structures. The underground cavities and archeological structures are aimed in this study.
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As it is generaly known, determining the properties of a certain soil is of ultimate
importance for the security of structures on it. By using seismic tomography techniques
underground cavities and structures as well as buried archeological sites are uncovered with
a smaller amount of exploration cost. Moreover a computer programme was developed. In
the study various examples of surface seismic tomography appl|cat|ons which provided by
seismic refraction data were also presented. :

We believe that the given examples prove the aplicabilitiy of surface tomography techniques
in the fields mentioned above in our country.
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Sivas havzasi Alt Miyosen istifinde havza kenar1 fasiyesleri

Ozgen KANGAL

Cumbhuriyet Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii 58140 Sivas

Sivas Alt Miyosen Havzasi'nin kuzey kenarinda yer alan ¢Okeller, biiylik boliimiiyle karasal
(akarsu-gol) ve sig denizel karakterli olup, silisiklastik, karbonat vé evaporit gibi oldukca
farkli litolojik birimlerle temsil edilirler. Bu litolojik topluluklar, belirli kesimlerde baskin
olarak izlenebildigi gibi, birbirleriyle yanal - dikey gecisler de olusturabilirler. Ozellikle
akarsu, kiy1 ovasi , delta ve/veya sedadasi gibi ortamlari temsil eden silisiklastikler, saha
Olceginde izlenebilen tipik iligkiler goOsterirler. Karbonatlar, resifal agirliklidir. Bunlar,
silisiklastik akimindan uzak kiy1 kusaklarinda genis yayilimlar sunarken, lagiin, korfez veya
delta loblarmun ustleri gibi, -periyodik olarak silisiklastik akimina a¢ik ortamlarda, dar.ve
lokal alanlarda depolanmiglardir. Evaporitler denizel sabka ve i¢ laglin ortamlarinin tipik
ozelliklerine sahip olup yer yer kumtagi -Kiltast ve kirectaslari ile ara tabakalidirlar.

Bu karmagik depolanma sistemleri, Alt Miyosen siresince, Sivas havzasi genelinde si18
denizel, fakat oldukgca farkli hidrodimamik ve kiy1 kosullarinin varligini destekler. Bu
durum, birbirini asan denizel ve Kkarasal istiflerin tekrar1 geklinde izlenir. Diizensiz
silisilastik akimi1 denetimde kalan kiyisal ortamlar, sedadasi ve delta gibi aktif depolanma
alanlar1, lokal karbonat kiyilar1 veya platform karbonatlan ile birlikte, donemsel evaporit
¢okelimleriyle karakterize edilir. Alt Miyosen ¢okellerindeki bu karmagik depolanma
sistemleri, diizensiz kiy1 morfolojisi, sedimantasyonla es yash tektonizma ve iklimsel
degisimler gibi ¢esitli faktorlerin denetiminde gelismistir.

Basin margin faci¢s in the Lower Miocene deposits of Sivas basin

The northern margin deposits of Lower Miocene- Sivas basin, consist of various lithological
units such as siliciclastics, carbonates and evaporites. They were predominantly formed in
terrestrial (lacustrine and fluvial) and shallow marine environments. Each lithological unit
might be deposited as a major faciés in the certain parts of the basin or locally make vertical
and lateral intercalations with each other.

Fluvial, coastal plain, delta and/or barrier island faci¢s which are essentially characterized
by siliciclastics exhibit typical relationships in the field scale. Carbonates are mostly reefal
limestones. They show widespread occurrences. along the coastal belt devoid of siliciclastic
influx. Bioherm or patch reefs were deposited in lagoons, eustaries or on the top sets of
deltas influenced by periodical siliciclastic influx. Evaporites show typical features of
coastal sabkha or inner lagoon, in which sandstone, claystone and limestone intercalations
are commonly observed.

Sediments of this complex depositional system indicate a shallow water environment, with
several different hydrodynamic conditions, during Early Miocene in the Sivas basin.
Development of non-uniform faci¢s were occured by the repetition of the overlapping
marine and terrestrial sequences. -Shallow marine environments induced by periodic
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dlicilagtic influx were characterized by active depositional realms such as barrier island,
delta and local carbonate shorelines or platform carbonates with the association of cyclic'
deposition of evaporites. The irregular configurations of shoreline, synsedimentary faulting
and climatic changes are probably the main causes for the development of these complex
depositiona systems in the Sivas basin during Early Miocene.
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Dogu Anadolu bolgesinin aktif tektonigi ve jeotermal alanlar

Tekin YEKEN', F.Ahmet YUKSEL’

'Nigde Universitesi, Aksaray Miih. Fak., Jeoloji Miihendisligi Bél., 68100 Aksaray
’Istanbul Universitesi, Jeofizik Miih.Bol., 34050 Avciiar-tstanbul

Arabistan ve Avrasya levhalarinin birbirlerine gore rolatif hareketleriyle litosferik
carpismasi sonucunda ileri derecede deformasyona ugrayan Anadolu'nun tektonik aktivitesi
ve buna bagli olarak sismik hareketliligi giderek Onem kazanmaktadir. Yerkiirenin
merkezindeki 1s1 enerjisi bir yalitkan karakterdeki yerkabugundan yavas bir kondiiksiyonla
yerylziine dogru akis gostermektedir. Ancak yerkabugunun heterojen 6zellige sahip olmasi
nedeniyle mohorovicic ylizeyinin sicakligi degisik degerler gostermektedir. Alp-Himalaya
kusaginda yer alan Tiirkiye'nin -6zellikle neotektonik donemden sonra basglayan-bu tektonik
aktivitesi sonucunda fay sistemleri ve volkanizma yardimiyla jeotermal sistemler meydana
gelmistir. Tiirkiyede volkanik bakimindan aktif bolgeler, yiiksek 1s1 akisina sahip alanlar ve
sismoaktif bolgeler arasinda 6nemli bir iligki bulunmaktadir. Bu calismada Tiirkiye'deki
yiksek enthalpili jeotermal alanlarin faylanma sistemleri ile bolgenin jeodinamigi ve
tektonik gelisimi incelenmistir. Ayrica sismik aktivitenin yiliksek oldugu bolgeler ile
jeotermi alanlar arasinda bulunan iligkiler karsilastirilin 1stir.

Geothermal areas and active tectonics of east Anatolia

The tectonic activity of the East Anatolia, caused by the extensive deformation due to the
lithosferic collision between Anatolia and Eurasia, is gaining importance in time The
thermal energy in the core of the earth moves during the geological period slowly, passing
through the crust to the surface. Howewer the Mohorovicic surface temperature may have
different values due to heterogeneous nature of the earth's crust. Geothermal systems
occurred in relation to fault systems and volcanism which were the results of tectonic
activities started after the ne6tectonic period of the East Anatolia in the Alpine-Himalayan
belt. There is a close relationship between active volcanic regions whith the high heat flow
and seismoactive regions in the East Anatolia . In this study faulting systems of geothermal
areas with high enthalpy and geodynnamics and tectonic development of the East Anatolia
are investigated. Also the relations between the regions with seismic activities and
geothermal regions are compared.
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Fethiye ozel ¢cevre koruma alani sularinin GIS ortaminda kalite
degerlendirimi

Zeki CAMUR, L. SUZEN, Vedat DOYURAN
Orta Dogu Teknik Universitesi, Jeoloji Miih. Bél. 06531 Ankara

Fethiye ilcesi ve civarinda 266 km’ kara ve 23 km® deniz alanini kaplayan 6zel cevre
koruma alaninda baslica Fethiye, Gocek, Inlice ve Kayakdy ovalan yer almaktadir.
Alandaki yiizey (akarsu ve Koca Gol) ve yeraltisular1 Cevre Bakanhigi Ozel Cevre Koruma
Kurumu Bagkanligi destegi ile yiritilen proje kapsaminda incelenmis ve sularin
hidrokimyasal ozellikleri pH, TCK, EC, Na, K, Ca, Mg, HCO,, CO,, SO,, CI, NO,ve NH,
parametreleri kullanilarak belirlenmistir. Belirlenen parametreler ve bu parametrelerden kita
ici su kaynaklart ve sulama suyu kalite limitleri kullanilarak elde edilen sularin kalite
siniflart  cografi bilgi sistemi ortamina aktarilarak TNT-MIPS yazilim paketi ile
yorumlanmuistir.

Caligma sonuclarina gore, alanin yeraltisulart Mg/Ca/karisik-HCCV h sular olup, iligkide
bulunduklarn litolojik birimlerin kimyasal igerigini yansitmaktadir. Kita ici su kaynaklan
TCK, Cl, N-NO, ve SO, limitlerine gore yuksek kaliteli veya az kirlenmis yeraltisuyu igeren
alan, sulama suyu SAR, %Na, Cl ve SO, limitlerine gore c¢ok iyi veya iyi kalitede, EC ve
NO, limitlerine gore ise, iyi veya kullanilabilir kalitede su icermektedir. Kita ic¢i su
kaynaklar1 ve sulama suyu kalite siniflandirma parametrelerinin kendi icerisinde tiimiiniin
esit agirlikli degerlendirilmesi ile alan igin su kalite haritalari olusturulmustur. Bu haritalara
gore, yeraltisularinm kita i¢i su kaynaklan kalite siniflamasina gore 4-16 olgeginde 4, 5 ve
6 indekslerine girdigi ve sulama suyu kalite siniflamasina gore ise, 6-30 olgeginde 7, 8, 9, 10
ve 12 indekslerine girdigi belirlenmistir. Bu sonuglara gore, alan yeraltisularinm olgiilen
parametreler ¢ercevesinde kaliteli sular oldugu sonucuna varilmistir.

Koruma bolgesi yeraltisularmda herhangi bir kirlilik belirlenmemis olmasina karsin, alanda
kirlilik olusturabilecek baglica noktasal potansiyel kirlilik kaynaklar1 olarak cop dokiim
alanlar1, krom isletme tesisleri, giibre deposu ve krom ve manganez ocaklari belirlenmistir.

Quality evaluation of Fethiye special environmental protection area waters in GIS
environment

The special environmental protection area, covering 266 km’ area on land and 23 km’ area
on sea in and around Fethiye, includes Fethiye, Gocek, Inlice and Kayakdy plains. Surface
and groundwaters in the area have been investigated and hydrochemical characteristics of
waters were determined using pH, TCK, EC, Na, K, Ca, Mg, HCO,, CO,, SO, Cl, NO, ve
NH, parameters in aiproject supported by the Special Environmental Protection Agency of
Turkey. These parameters and the quality classes of waters, which were calculated using
both irrigation water limits and spring water limits, were evaluated in GIS environment
through TNT-MIPS software.



Groundwaters in the area are Mg/Ca/Mix-HCQOS3 type that reflects the chemical interactions
between groundwaters and litological units. According to spring water TDS, ClI, N-NOs arid
SO, limits, groundwaters are of high quality or little contaminated, according to irrigation
water SAR, %Na, Cl and SO, limits groundwaters are of high or good quality and according
to irrigation water EC and NOjz limits groundwaters are of good or medium quality. Two
water quality maps were prepared for the area using all spring water parameters and using
al irrigation water parameters, separately, assigning the same weight. The quality map of
spring water classification suggests that the area includes quality indexes of 4, 5, and 6 in
the range of 4 to 16. The quality map of irrigation water classification suggests that the area
includes quality indexes of 7, 8, 9, 10, and 12 in the range of 6 to 30. As a result of these
applications, it has been concluded that groundwaters in the area are of good quality in
terms of measured parameters.

Although no contamination has been detected, there are potential point contamination
sources in the specia environmental protection area. These are waste disposal sites of the
municipitalities, Etibank chromium processing plant, a fertilizer warehouse, and chromium
and manganeze mineralizations in the region.
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1/250.000 olgekti Tiirkiye Cografi Veri Tabani, 1/25.000 olgekli Tiirkiye
Jeoloji Veri Bankasi ve sismoloji verileri kullanilarak 17 Agustos
depreminin analizi

Baki PAK, Yurdaer TANRIOVER
Islem GIS, 13.Cadde No: 14, Beysukent 06530, ANKARA

17 Agustos Kocaeli Depremi sonrasi, Afet Isleri Genel Miidiirliigii Deprem Arastirma
Dairesi ile yapilan ortak calismalarda veri olarak Islem GIS' in hazirladigi, Tiirkiye Verisi,
Deprem Arastirma Dairesinin temin ettigi gecmis deprem lokasyonlari (1900 -1999),
Tirkiye diri fay haritas1 ve depremden sonra olusan art¢i sok lokasyonlart kullanilmistir. Ek
olarak analizlerde yorumlamayi kolaylagtirmak amaciyla MTA nin lrettigi sayisal jeoloji
haritalart da kullanilmistir. Gec¢mis depremlerle ilgili olarak ArcView GIS ve ArcView
Spatial Analyst yazilimlar1 kullanilarak bir analiz yapilmis ve 1900 yilindan 1999 'a kadar
deprem aktivitelerini gosteren alansal bir kapsam elde edilmistir. Bu analiz nokta
degerlerinin interpolasyon yontemiyle hiicresel hale getirilmesi islemidir. Daha sonra
Tirkiye il sinirlart haritasi tizerine bu kapsam, diri fay haritasi, depremden sonraki bir ayda
meydana gelen artcilar, demiryollar1 ve goller oturtulmustur. Son olarak Afet Isleri Genel
Mudirligiinden temin edilen deprem essiddet haritasi eklenmigtir. Olusan haritadan yine
ArcView GIS yazilimi kullanilarak istenilen olgekte cikti alinabilmektedir.

Analysis of the August 17,1999 earhquake by using 1/250.000 scaled
Turkish geographic databank, 1/25.000 scaled Turkish geological
databank and the seismological data

Following the 17 August 1999 Kocaeli earthquake, the data used in the joint work with the
Earthquake Research Department of the General Directorate of Disaster Affairs were those
prepared by the Islem GIS as the geographic database of Turkey including the previous
earthquake locations (1900-1999), active fault map of Turkey, and the after shock locations.
In addition, the digitized geological maps produced by MTA have been used to ease the
interpretation. An analysis has been made by using ArcView GIS and ArcView Spatial
Analyst and an aerial distribution earthquake activities between 1900 and 1999 has been
obtained. This analysis is an operation of conversion of point values into cells by
interpolation. Then the fault map, the after shocks occurred in a month, the railways and the
lakes have been put on the map of Turkey with city borders. Finally intensity contours
obtained from Earthquake Research Department has been added. Any output in any scale
can be produced from this map by ArcView GIS.
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1 . Krizoberil

Krizoberil onemli sustaglarindan biridir. Kimyasal bilesimi kisaca alliminyum ve berilin
cifte oksidi (MgAILO,) olarak verilebilir. Ortorombik sistemde kristallenir. Baz1 kristaller,
Ozellikle Ural Daglan'ndan c¢ikarilan aleksandiritler, ti¢clemeler seklinde ikizlenmistir
(devirli ikizler ya da cicekler) ya da li¢ tane ic¢ ice biuiylimiig kristal hexagonal simetri
gosterirler (Webster, 1994). '

Krizoberilin 6zgiil agirligi 3.71 - 3.72 arasinda degisir. Sertlik Mohs skalasina gore :8.5'dir.
Bromellitin (berilyum oksit) bulunmasina kadar krizoberil, bulunan biitiin mineraller
arasinda sertlikte ti¢lincii sirada idi. Kirllma (refraktif) indisi degerleri 1.75 - 1.76 arasinda
¢ok az bir degisme gosterir (Webster, 1994; Hall, 1995).

* Cogunlukla yesil yesilimsi sar1 ya da kahverengi renklerde bulunur. En yaygin olarak
bulunan rengi seffaf ye§ilimsi saridir. iki oénemli tiirii vardir. Kedigdzii '(Cat's eye) ve
Aleksandirit.  Bunlar, kendilerine 6zgii optik oOzellikleri ve nadir bulunmalar1 sebebiyle
gemolojide oneme sahiptirler (Webster, 1994).

En onemli ve ilging krizoberiller aleksandiritlerdir. Bu taslar renk degisimleri ile kendilerini
gosterirler. Glin 1s1ginda cimen yesili, yapay (lamba 15181) 1s1k altinda ise ahududu kirmizist
rengini alirlar. Diger onemli bir krizoberil, hicbir adm konmadig1 yesilimsi bal sarisi ya da
kahverengimsi saridir. Kahverengimsi sari krizoberil kaboson seklinde kesilirse kristale
giren 151k cizgi seklinde hareketli goriiliir. Bu 6zellik "kedigozii etkisi" ya da "ehatoyaney”
adimi alir. Kedigozii krizoberilinin rengi koyu sarimsi kahverengi ile soluk san arasinda
degisir. Bal saris1 renk gosterenleri cok degerlidir (Webster, 1994).

Sant ve kahverengi krizoberillerdeki absorbsiyon spektrumu degerli tasa rengini veren
demirden dolay1 444 nm'de giiglii bir banttan olusur. Aleksandiritin absorbsiyon spektrumu
daha ' karmagiktir. Renk degisimi, ‘aleksandiritin absorbsiyon spektrumu yakut ve
zimritiinkiiyle kiyaslandiginda daha iyi anlasilir. Yakuttaki krom bandi 550 nm'de
merkezlenmistir. Aleksandiritte 580 nm'de, ziimriitte 600 nm'de merkezlenin istir. Bu
bandin pozisyonu rengin yakutta morumsu kirmizidan, ziimriitte mavi yesile kaymasina
neden olur. Krom bandinin yakutun kirmizist ile zimriitiin yesili arasinda oldugu
aleksandiritte tas ikisi arasinda dengelenmistir (Webster, 1994).

Krizoberil granitik kay aclarda, pegmatitlerde ve mika sistlerde olusur. Ayrica aliivyal
yataklardan da diger stistaslart ile birlikte elde edilir (Hurlbut ve Switzer, 1979).

Aleksandrit ilk kez Takovaya- Ural Daglari’'nda 1833 yilinda kesfedildi ve en iyi kalite
taslar buradan ¢ikarildi. Sri Lanka'nin aliivyal yataklarinda da iyi kalite aleksandritler kadar
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en iyi kalite kedi gozleri de elde edilir. Aleksandrit Myanmar, Zambia ve Rodezya'dan da
cikarilir. Brezilya onemli bir sar1 krizoberil kaynagidir (Hurlbut ve Switzer 1979).

Hem sentetik korund hem de sentetik spinel, ger¢ek aleksandiritleri taklit etmek igin tam
renk degisimli olarak yapilir. En iyi kedigozii taklidi kuvars kedigoziidiir (Webster, 1994).

2-Spodumen

Piroksen grubu minerallerinden olan spodumen monoklinik sistemde, yassilasmig ve
asindirilmig prizmalar olarak kristallesirler. Kristallerin prizma yonlerine paralel olarak
birbirine dik iki yonde dilinim gorilir (Webster, 1994). Kimyasal bilesimi lityum
aliminyum silikattir (LiAl(SiO3)2). Lityum igeren birka¢ kiymetli tastan biridir. Spodumen
hem endiistriyel hem de sustast kristali olarak diger lityum iceren minerallerle birlikte
hemen hemen sadece pegmatitlerde bulunur (Hurlbut ve Switzer 1979).

Spodumenin saydam sustasi kristalleri, Kunzit (Eflatunumsu veya pembe -mangandan
dolay1), hiddenit (Yesil - kromdan dolay1) olarak adlandirilir. Sar1 ve sarimsi yesil
(demirden dolay1) spodumenler 6zel bir isim almazlar (Hurlbut ve Switzer 1979).

Sertligi Mohs skalasina gore 7, 6zgiil agirligt ise 3.17 - 3.19 arasinda degisir. Kirilma indisi
1.660 - 1.675 arasinda olup oldukga belirgin bir ¢ift kirma degerine sahiptir (0.015). Optik
olarak cift eksenli, pozitif isaretlidir. Camsi parlakliga sahiptir. Hiddenit kromdan dolay1
tipik absorbsiyon spektrumu gosterir (Webster, 1994; Hall, 1995).

Stntast kalitesindeki spodumenlerin ¢ogunlukla bulundugu yerler Kuzey Amerika,
Madagaskar, Brezilya ve Myanmar'dir (Hail, 1995).

3-Florit

Kimyasal bilesimi kalsiyum florittir (CaF,). Florit yaygin olarak kiip ve nadiren de
oktahedral ve dodekahedral olmak iizere kiibik sistemde kristallenir. I¢ ice ge¢mis
(interpénétrant) ikizlenme yaygindir (Webster, 1994). Ozgiil agirhg 3,18'dir. Sertligi Mohs
skalasina gore 4, kirilma indisi 1,434'diir. Disiik sertliginden dolay1 darbelere diisiik direng
gosteren florite, miicevher endiistrisinde c¢ok fazla rastlanilmaz. Kristaller renksiz, sari,
kahverengi, yesil, mavi, mor ve pembe renkte olabilir (Hail, 1995).

Eski Roma'dan beri vazo ve diger dekoratif malzeme yapiminda kullanilan, Blue John veya
Derbyshire Spar olarak bilinen masif kristalin florit, kristal yapida olanlardan ¢ok daha
onemlidir. Blue John mavi, mor ve pembe renkli egri bantl desenlere sahiptir. Blue John'un
mor renginin, mangan izlerinden, bitkisel kokenli karigimlardan veya ham petrol ya da her
ikisinin karigimindan ve muhtemelen radyoaktif etkiyle kristal kafesinin fiziksel
degisiminden kaynaklandig1 soylenmektedir (Webster, 1994).

Florit pek ¢ok yerde karsimiza cikabilir. Hidrotermal damarlarda tek basina ya da kursun ve
glimiis gibi cevher mineralleri ile birlikte, sedimanter kayaclarin bosluklarinda ve

pegmatitlerde bulunur. Diinyanin bir cok yerinde endiistriyel amaglar icin ¢ikarilir. En iyi
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orneklerin ¢ogu Ingiltere'den, ziimriit yesili florit Giiney bati Afrika'dan gelmistir-(Hurlbut
ve Switzer 1979).

A.Rodokrozit

Rodokrozit  trigonal sistemin rombohedral kristalleri seklinde bulunur vé genellikle
rodonitten daha mat ve cok daha zayif giil kirmizisi rengindedir. Mangandan dolay1 hos
pembe bir renge sahiptir. Kimyasal formulii mangan karbonat (MnCO,) olan rodokrozit,
pembenin degisik tonlarinda bantli, alacali'yapisi ile karakteristiktir. Bantli yapida olanlar
genellikle dekorasyon icin kullanilir (Webster, 1994).

Sertligi Mohs skalasina gore 4, oOzgil agirhigr. 3,60'dir. Kirllma indisi 1.60 - 1.80'dir.
Rodokrozit, mangan, bakir, giimiis ve kursun yataklari ile iligkili damarlarda olusur
(Hail, 1995).

5. Rodonit

Yan seffaf yada opak giizel bir giil kirmizisi rengine sahip olan rodonit, boncuk yada
kaboson seklinde siis malzemesi olarak kullanilir (Hail, 1995).

Masif rodonit yaygin olarak bulunur. Manganin giinlenme ile okside oldugu yerlerde siyah
damarli pembe mermere benzer sekilde, Urallar'da bliyiik kiitleler halinde bulunur. Siyah
damarli olanlar, sadece pembe renkte olanlardan daha poptilerdir (Webster, 1994).

Mineralin kimyasal formiilli, biraz kalsiyum ve kursunla birlikte mangan silikattir
(MnSiO,). Triklinik sistemde kristallenir. Rodonitin kirilgan bir yapisi vardir. Belirgin bir

dilinime ve kirik ytlizeylerinde camsi parlakhga sahiptir (Webster, 1994).

Sertligi Moh's skalasina gore 6, 6zgiil agirhigi 3,40 ile 3,70 arasinda degisir. Kirllma indisi
isel.73'diir(Hall, 1995).
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Some important gemstones
1.Chrysoberyl '

Chrysoberyl is one of the most important gemstones. The chemical composition of
chrysoberyl is double oxide of beryllium and aluminhun (BeAl,O,). Chrysoberyl
crystallizes in the orthorhombic system. Some crystals, particularly aexandrite from the
Ural Mountains, are twinned as "trillings" (cyclic twins or flowers), the three intergrown
crystals giving an appearance of hexagonal symmetry (Webster, 1994).

The specific gravity (SG) of chrysoberyl is generally between 3.71 and 3.72. Hardness is 85
on Mohs's scale and until the discovery of bromellite (beryllium oxide) chrysoberyl was the
third hardest of all known natural minerals. The RI (refractive indice) value of chrysoberyl
vary little at 1.75 - 176 (Webster, 1994).

The gems of chrysoberyl found predominantly green, greenish yellow or brown in colour.
The most common colour of chrysoberyl is a transparent greenish yellow.' Two varieties of
chrysoberyl, the alexandrite and the cat's eye have, owing to their peculiar optical properties
and rarity, aprized position injewellery (Webster, 1994).

The most important and interesting of the chrysoberyls are the alexandrites. These stones
exhibit a colour change, for the stone appears a grass-green colour in day light, but under the
artificia light the hue of the stone raspberry red. The other important chrysoberyls are the
honey yellow to greenish or brownish-yellow stone which, when It is cut as cabochon,
shows a mobile streak of light. This is the "cat's eye" or "chatoyancy" asitiis called. The
colour of chrysoberyl cat's eye varies from a dark yellowish brown to apale yellow, a honey
yellow colour being the most prized shade (Webster, 1994).

The absorption spectrum shown by yellow and brown chrysoberyl consists of a strong band
at 444 nm, due to ferric iron, which gives the gems its colour. The absorption spectrum of
aexandrite is more complex. The colour change can be better understood by comparing
alexandrite's spectrum with that of ruby and emerald. The chrome band in ruby is centered
at 550 nm, in alexandrite at 580 nm and in emerald at 600 nm. The position of this band
causes the colour to shift from the purplish red in ruby to a blue-green in emerald. In
alexandrite, where the band is between the red of ruby and the green of emerald, the stone is
balanced between them (Webster, 1994).

Chrysoberyl generally occurs in granitic rocks, pegmatites yénd mica schists; it is aso
recovered with other gem minerals from alluvial deposits (Hurlbut and Switzer, 1979).

Alexandrite was first discovered at Takovaya in the Ural Mountains in 1833 .and the finest
stones have come from that locality. The gem gravels of Sri Lanka have yielded the finest
cat's eye as well as good quality alexandrite. Burma, Rhodesia, and Zambia are also sources
of alexandrite. Brazil is a source of yellow chrysoberyl as well as cat's eye and alexandrite
(Hurlbut and Switzer, 1979).
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Both synthetic corundum and synthetic spinel are made in shadss of colour, complete with
colour change, to imitate the real alexandrite. (Webster, 1994)

2.Spodumene

Spodumene, a member of the pyroxene group of minerals, crystalises in the monoclinic
system as flattened and corroded prisms. The crystals exhibit strong cleavage in two
directions parallel to the prism faces (Webster, 1994).

In composition spodumene is a lithium aluminium silicate with the formula LIAI(SO3)2. It
is one of the few gemstones, which contain lithium. Spodumene both as an industrial
mineral and as gem crystals is found almost exclusively in pegmatites*where it is associated
with other lithium-bearing minerals (Hurlbut and Switzer, 1979; Webster, 1994).

Transparent gem crystalls of spodumene -are caled as kunzite (lilac pink or pink - due to
manganese) and hiddenite (green — due to chromium). No varietal names are used to
designate the yellow and yellow green (due to iron); they go under the name spodumene
(Hurlbut and Switzer, 1979).

The hardriess of the spodumene is 7 on Mohs's scale and the SG values lie between 3.17-
3.19. The refractive indices approximate to 1.660 - 1675 with a fairly constant double
refraction of 0.015. The refraction is biaxial and positive in sign. The stone have a vitreous
lustre. Hiddenite shows typ| cal absorption spectrum due to chromium (Webster 1994; Hall,
1995).

Spodumene is generally found in North America, Madagascar, Brazil and Myanmar (Hall,
1995).

3.Fluorite

The chemical composition of fluorite is calcium fluoride (CaF,) and crystallises in the cubic
system, most commonly as cubes and rarely as octahedra and dodecahedra. Interpenetrant
twinning is.common (Webster, 1994).

The SG of fluorite is 3.18 and hardness is 4 on Mohs's scale. The refractive index is 1.434.
The hardness of fluorite is far too law to resist the wear and tear encountered in jewellery.
Crydtals can show colourless, yellow,brown, green, blue, purple, red and pink colours
(Webster, 1994; Hall, 1995).

More important ornamentally than the crystals is the massive crystalline variety known as
Blue John or Derbyshire Spar which has been used since Roman Times for vases and other
decorative objects. Blue John is prettily patterned in curved bands of blue, violet and purple.
The amethystine colour of Blue John has been variously said to be due to traces ‘of
manganese, to impurities of vegetable origin or crude petroleum or both, and to physical
disarrangement of the crystal lattice, possibly by radioactive (Webster, 1994).
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Fluorite is a common mineral widely distributed. It is found in hydrothermal veins both
alone and associated with ore minerals of lead and silver, in cavities in sedimentary rocks,
and in pegmatites. The mineral is mined in many places for industrial purposes. Many of the
finest specimens have come from England. An emerald green fluorite comes from South
West Africa (Hurlbut and Switzer.1979).

A.Rhodochrosite

Rhodochrosite, found as rhombohedral crystals of the trigonal system, and granular masses
usually has a paler and more delicate rose-red colour than rhodonite. Rhodochrosite, the
manganese carbonat (MnCQOs), as used as an ornamental stone is characterised by the lovely
pink shade of colour, which is variegated and in bands of different shades of pink (Webster,
1994).

The hardness of rhodochrosite is near to 4 on Mohs's scale. The SG is 3.60 and the RI of
rhodochrosite varies at 1.60-1.80. Rhodochrosite occurs in veins associated with manganese,
copper, silver and lead deposits (Hall, 1995).

5.Rhodonite

Rhodonite has a distinct pink or rose-red colour, athough material containing black veins is
more popular than a uniform pink. Massive rhodonite is usualy opague to translucent, and
is carved or cut as cabochons or beads (Hall, 1995).

The massive material is the most common and is found in the Urals in the large masses
resembling marble-a pink marble veined with black where the manganese has oxidised by
weathering (Webster, 1994).

The mineral is a silicate of manganese (MnSIC") with some calcium usually present, zinc is
also present. It crystallises in the triclinic system. Rhodonite have a distinct cleavage and an
uneven fracture and brittle nature; the lustre is vitrous to pearly on fractured surfaces
(Webster, 1994).

The hardness is 6 on Mohs's scale, the SG varies between 3.40-3.70 and refractive index is
1,73 (Hall, 1995).
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Zumriit ve akuamarin, beril grubu mineralerinin en iyi bilinen tiirleridir. Daha az bilmen
degerli taslar ise gilizel pembe renkli morganit, yogun sari renkli heliodor ve renksiz
gosen ittir.

Beril minerali, aliminyum ve berilyumun silika molekiilii ile birlesmesiyle olusmus silikat
tiird bir mineraldir. Kimyasal formiilii BesA*SiC"ydir. Beril kristalleri hekzagonal kristal
sistemine dahil olan 6 yiizli prizmalardir. Sertligi Moh's cetveline gore 7.5'tur
(Webster, 1994).

Beril icinde goriillen en yaygin kapanimlar birbirlerine ve prizma yiizeylerine paralel olarak
uzun diiz tiipler seklindedir. Bu tiipler ya bostur, ya da sivi ile doldurulmustur. :Bu .sivi
onlara kahverengim si bir renk verebilir. Baz1 beriller negatif kristal bosluklarinda gaz
kabarciklari  bulundurabilirler. Bazen akuamarinlerde gorilen bu yapilar dizlemsel
kapanimlardir (Webster, 1994).

Ziimriit

Gemoloji disiplini gelisinceye dek ziimriit ismi biitiin yesil renkli mineraller icin
kullanilmistir. ‘Oysa bugiin ziimriit olarak tanimlanan mineral yalnizca Cr'un renk verdigi
koyu vyesil beril tiiriidiir, Tagin ilk ortaya ¢ikist M.O 4000 yilinda Babil'de bilinen en eski
sustasi pazarinda olmustur. Bilinen en eski ziimriit madenleri ise.Eski Misir'dadir. Ancak
yeni terminolojiye gore bunlar Kolombiya ziimriitleri ile karsilastirilmayacak kadar diisiik
kalitedeki yesil berillerdir. Antik c¢aglarda tanrica Veniis'e adanan tas Oliimsiizliiglin ve
sadakatin sembolii haline gelmistir (Webster, 1994).

Ziumriitlin icinde bulunan eser miktardaki vanadyumun renk tonunu etkilemesine ragmen,
zumriit, giizel yesil rengini i¢indeki krom iyonuna bor¢ludur, Farkli lokalitelerden alman
zimritler icin igig1 kirma indis degerlerine bakildiginda beril tiirlerinin ¢ift kirmaya sahip
oldugu ve olagandisi 1s1ma indisinin, olagan isima indisinden kii¢iik olmasi nedeniyle optik
isaretinin negatif oldugu gortiliir. -

Zumriit kromla renklenen minerallerin .absorpsiyonuna benzer spektrum gosterir. Krom
kirmizi bant-lizerinde ince ¢izgiler olugturur. Mor bant tizerinde zayif bir emilim bolgesi ve
mavi lizerinde de daha zayif bir cizgi vardir. Ziimriit her ne kadar yesil bir tag olsa da dnemli
miktarda, ayn1 zamanda bir floresans bolgesi de olan, koyu kirmiziy1 gecirir. Bu floresang
kirmizi1  1s1k, zimriite chelsea filtresiyle bakildigt zamanki kirmizi rengini verir
(Webster, 1994).

En iyi kalite zimriitler uzatilmis bir altigen gibi dis hatli koseleri kesilmis basamakli sekilde
iglenirler. Bu birkag¢ diiz fasetli kesim sekli ziimriitiin en 6nemli avantaji olan yogunlagmig
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koyu kadifemsi yesil rengini gosterir. Her nekadar pirlanta kesimli ta¢ ve basamakli kesimli
kiilahtan olugan karigik kesim uygulansa da zimritiin bu sekilde kesilmesi ona camsi bir
goruintig verir. Diigiik kaliteli ve ¢ok catlakli ziimriitler kaboson veya boncuk olarak
kesilirler (Webster, 1994).

Ozellikle ziimriitlerin toptan satisinda, bir kalite artirma islemi de sayilabilecek fissiir ve
catlaklarin cok ince bir yag ile gizlenmesi cok yaygin bir uygulamadir. Ciinki catlakll
gorinimi yaglama iglemi ile diizeltilen ziimrit, goriintii olarak ¢ok deger kazanir. Fakat bu
yaglar gerek detarjanl sicak sular gerekse ultrasonik yikayicilarla agiga cikarildigi gibi tasin
daha fazla catlamasina hatta kirilmasina sebep olabilir. Bu iglem sirasinda kullanilan yaglar,
viskozitesi oldukga yiiksek refraktif indisleri de ziimriite yakin yaglardir (Webster, 1994).

Zumrit sentetik uretimi ve pazari olan degerli bir tastir. Ziumriitiin birgok imitasyonu,
ornegin Usti gametli olan kompozit taglardir. Bu tiir taglar tabanda yesil cam, tepesinde
erimis yesil gamet diliminden olugmaktadir. Bununla birlikte ziimriit kompozitlerinin en
onemlisi "Soude" ziimriitlidiir. Bu tas iistte ve altta iki tane renksiz beril par¢asinin arasina
yesil renkli bir tabaka yerlestirilmesi ile olusur. Bu soudeler eger su veya basgka bir siviya
batirilirsa ve yan taraflarindan bakilacak olursa renksiz tavan ve taban arasinda koyu hatli
renkli katman goriilecektir. Ziimriitiin cam imitasyonlart ise cok etkili glizel renkli ve giizel
goruintislii olabilirler. Bunlar ¢ogu kez kusurlari kapatmak igin hava kabarcigi ya da ilgisiz
madde kapanimlar ile suslenirler. Cok acik renkli ztumritler kadar renksiz kuvarslar da
basgka islemlere tabi tutularak ziimriite benzetilmeye caligilir (Webster, 1994).

Ziumrltlerde genellikle lokasyonlara gore tipik kapanimlar izlenir. Bunlara 6rnek olarak
Gliney Amerika ziimriitlerinin ti¢ fazli kapanimlar verilebilir. Daha 6zele inildiginde Chivor
madeni ziimritlerinin 6z sekilli pirit kristalleri, Muzo madeninin ziimriitlere siyah renk
verebilen karbonlu kapanimlari, Brezilya ziimriitlerinin pekgok kristalle beraber tiip sekilli
iki fazhh kapanimlari tipiktir. Ayni sekilde Rusya ziimriitlerinde aktinolit igneleri,
Avusturalya ziimriitlerinde bol c¢atlakli yapi, Hindistan ziimriitlerinde ise "virgiil" benzeri iki
fazli sivi kapanimlart tipik olarak gozlenir (Moroz and Eliezri 1994).

Bazi kati kapanimlarin yani sira daha ¢ok sentetik tiretim proseslerini karakterize eden sivi
kapanimlar da vardir.

Mavi Beril (Akuamarin)

Akuamarin, berilin mavi-yesil cesitidir. Hekzagonal kristalleri genis ve kusursuzdur.
Spektrum Ozlimlemesi zayiftir ve liiminesans yoktur. Akuamarinler ziimriitten farkli olarak
kusursuz buytik kristaller halinde bulunurlar. Bu buiytlik kristaller kesilebilir temiz taglardir.
Genellikle granit ve pegmatitlerde olusurlar. Iyi kalite akuamarinler aliivyal cokeller
seklinde, Brezilya'da Cascalho denilen kahverengi cakil tabakalarmin iginde bulunur.
Akuamarinin soluk rengi yiiziinden kesim sekli olarak "basamakli kesim" kullanilir. Tasin
boyutu koyu bir renk vermek icin yeterince genis tutulur ve maksimum rengi almak icin
prizmatik kristallerin boyuna paralel kesilir. Mavi rengi 1s1 uygulanarak derinlestirilebilir
(Webster, 1994).
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Pembe Beril (Morganit)

Yapisinda bulunan mangan Kkirliliinden dolayr pembe, seftali ve mor renklerdeki cesitli
berillere morganit denir. Morganit kisa ve kalin prizmalar seklinde bulunur. Zayif ultraviole
isik altinda higbir spektrum ve limiinesans gostermez. X 1sinlan altinda siddetli bir
kirmizilik verir. Morganite giiclii bir renk verdigi icin kesim sekli olarak basamakli kesim
kullanilir. Morganit, pembe topaz, kunzit, dogal ve sentetik pembe safir ve spinellerle taklit
edilir. Bulundugu yerler Brezilya, Madagaskar, Kaliforniya ve San Diago'dur (Hall,1994).

Sart Beril (Heliodor)

Heliodor sar1 veya altin sarisi renkli berildir. Degerli tag kalitesindeki ornekleri de bulunur
genellikle ciplak gozle goriilen iyi, ince veya kirilgan tiiplerin biraraya gelmesi ile olusur.
Rengine derinlik vermek icin basamakli kesim yapilir. Heliodorlar akuamarinlerle birlikte
granit ve pegmatitlerin icinde bulunurlar (Hail, 1994).

Renksiz Beril (Gosenite)

Gosenit saf renksiz bir cesit berildir. Arkasina giimiig veya metal bir yaprak yerlestirilerek
elmas ve zimritiin taklidinde kullanilir. Giliniimiizde Kanada, Brezilya ve eski SSCB'de
bulunmaktadir. ilk olarak gozliik camlarinda kullanilmistir (Hall,1994).

Kirmizi Beril (Red Beryl)

Kirmuzi beril ¢ok nadir olarak bulunur. I¢ginde manganezin bulunmasiyla olagan dis1 keskin
bir renge sahiptir. ABD'de Utah'daki Thomas daglarindaki riyolitlerde bulunur (Hail, 1994).

Gemstones of the beryl group

Emeralds and aquamarines are colour varieties of the mineral known as beryl, which,
besides these well-known gemstones, may be found in other colours to give such attractive
in lesser-known gems as the lovely rose-pink morganite, the rich yellow heliodor and the
colourless goshenite.

Beryl is a silicate mineral in which the silicate molecule combines with the metals
aluminium and beryllium. The chemical formula is BesA"~SiC”". Beryl crystallizes as six-
sided prisms which belong to the hexagonal crystal system. The hardness of beryl is 7.5 on
Mohs's scale(Webster,1994).

Inclusions in beryl minerals

The most common inclusions seen in beryl are long straight tubes in parallel arrangement,
and which lie parallel to the prism faces. These tubes are either hollow or filled with liquid
which may give them a brownish colour. Some beryls show feathers or negative crystal
cavities, some of which may contain a bubble of gas. An interesting object sometimes seen
in aquamarines is a flat inclusion (Webster, 1994).
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Emerald

The name 'emerald’ has always been used for any green-coloured stone until the dicipline of
gemmology has evolved. But today, emerald is identified as green beryls coloured by
chromium. Emerald has appeared about 4000 BC in Babylon, the earliest gem market. The
oldest known emerald mines are of in Ancient Egypt. But according to new terminalogy,
those encient emeralds are of very poor quality green beryls comparing with the Colombian
ones. Emerald was dedicated by the ancients to the Goddess Venus. It was the symbol of
immortality and the symbolisation of faith (Webster, 1994).

Chemical and physical properties

Emerald owes its verdant green colour to traces of the chromium and vanadium ions. It will
be noted from the values of refractive indices given for emeralds from different localités that
the species beryl shows double refraction, and since the index for the extraordinary ray is
less than for the ordinary ray the sign of the refraction is negative.

The absorption spectrum is that typical for chromium-coloured minerals, showing fme lines
in the red part of the spectrum, a weak diffuse central absorption with absorption of the
violet, and rather weak lines in the blue. Emerald, athough a green stone, transmits a
considerable quantity of deep red, which is also a region of fluorescence, and it is this
fluorescent red light which mainly gives the red color seen when emeralds are viewed
through the chelsea colour filter (Webster, 1994).

Cutting of emerald

The best-quality emeralds are amost universally fashioned in the trap-cut style with the
corners truncated, giving an elongated octagonal outline, a style which has, owing to the
common use for emerald, become known as the emerald to best advantage. Although the
mixed-cut, with a brilliant-cut top and a step-cut pavilion, has been used for emerald, such a
fashioning is rare and is said to give a glassy look. Poor-quality and badly flawed emeralds
are cut en cabochon or as beads (Webster, 1994).

Oiling of emeralds

A very widespread practice amongst those engaged in the wholesale trade in emeralds is to
treat them with some form of fine cil in order to disguise the very frequent appearance of
flaws. Those organic oils can be excessed by using warm water with detergent in a
ultrasonic cleaner, and also using ultrasonic cleaner would accelarete breaking or cracking
the stone. The organic oils which are used for oiling emeralds have very high viscosity and
high RI value close to that of emeralds (Webster, 1994).

Synthesis and simulation

Emerald is synthetically produced and marketed as a gemstone. The more common
imitations of emeralds are the composite stones, such as the garnet-topped doublets which
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consist of a dice of green garnet forming the crown of the stone fused to a base of green
glass. The more important, however, of these composite stones' are the so-called soudé
emeralds in which two pieces of colourless beryl form the top and bottom of the stone and
are cemented together with a green-coloured layer. These soudés readily give themselves
away if they are immersed in water or other liquid and viewed sideways, when the clear
colourless top and bottom with the dark line of the coloured layer between will show. Glass
imitations of emerald can be very effective and of good colour and appearance, and they are
often embellished with ‘flaws and ‘feathers' produced by layers of bubbles or- by included
extraneous matter. Different processes are applied to even colourless quartz crystals as well
as pale coloured emeralds, to make them look like emerald (Webster, 1994).

Mineral inclusionsin emeralds

Typica inclusions observed in emeralds vary due to locality. For .instance , most South
American emeralds have three-phase inclusions. In detail, emeralds from Chivor mine home
euhedral pyrite crystals, while Brazilian emeralds have many crystals with tube-like two
phase inclusions. Emeralds of Muzo mine may have inclusions with carbon which make the
stone nearly black-coloured. And aso Russian emerads -include actinolite needles,
Australian emeralds have very fractured structure ‘comma-like' two phase inclusions are
very typical for Indian emeralds (Moroz and Eliezri,1994).

Inclusions in synthetic emeralds

Besides some solid inclusions, there are more fluid inclusions to characterize synthetic
Processes.

Aquamarine

Aquamarine is blue-green variety of beryl. The hexagonal crystals of aguamarine are
generally big and perfect. Absorption spectrum is weak and the stone shows no
luminesence. Aquamarine, unlike emeralds are found in large crystals of flawless clarity
from which large water-clear stones can be cut. Their origin is generaly granites and
pegmatites. Gem-quality aquamarine is found in aluvia deposits of gravel, locally called
cascolho in Brazil. Aquamarine is generally cut as step-cut due to its pale colour.
Aquamarine is often cut with the table facet parallel to the length of the crystal in order to
emphasize the deepest coloration. It's blue colour could be deepend by heat treatment
(Webster, 1994). -

Morganite

Colured by manganese impurities, the pink, rose, peach, and violet varieties of beryl are
caled morganite. Morganite tends to occur as short and stubby (tabular) prisms. There is no
characterigtic absorption spectrum and the luminescence under ultra-violet light is a weak
lilac, but under x-rays there is an intense, but not bright, crimson glow. Trap-cut gives
morganite a stronger colour. Morganite is simulated by pink sapphire and spinel. It's found
in Brazil, Madagaskar,California ve San Diego (Hall, 1994).
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Heliodor

Heliodor is a yellow or golden yellow form of beryl. Gem-quaity specimens are
occasionally found, but more usually inclusions at fine, slender tubes are present, which are
visible to the naked eye. Trap-cut gives heliodor a deep colour. Heliodor is found associated
with aquamarine in granite and pegmatites (Hall, 1994).

Goshenite

Goshenite is the pure, colourless variety of beryl. It has been used to imitate diamond or
emerald by placing silver or green-coloured metal foil behind a cut goshenite gemstone.
Present localités include Canada, Brazil and the former USSR. Pale and colourless beryl was
once used for the lenses in spectacles (Hall, 1994).

Red beryl

Very rare and seldom seen as a cut stone, red beryl nonetheless has an unusually intense
colour, due to the presence of manganese. It is found in rhyolites in the Thomas Mountains
in Utah inthe USA (Hall, 1994).
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Korund minerali, bir aliminyum oksit (A1,0,) kristalidir. Kirlenme, kapanim ve iz
elementler saf mineralin seffafligin1 bozar. En bilinen sustasi tiirleri yakut ve safirdir.

Yakut, soluk giil pembesi renginden biitlin kirmizi tonlar1 boyunca devam ederek koyu
kirmiziya kadar olan renklerde olusur. -Safirler genel olarak mavi renkli olarak bilinir.
Aslinda korund minerali kirmizi ve mavi disinda, renksiz, menekse, pembe, yesil, sar1, gri,
beyaz, siyah ve turuncu renklerde de goriilebilir. Turuncu - pembe pleokroizmali olanina
"padparadscha" adi verilir. Renkli korundlar, renk ismi On takisi alirlar ve ardindan safir
denerek isimlendirilirler. Ote yandan, bir tasin pembe safir mi yoksa soluk renkli yakut mu
oldugu hakkindaki tespit ¢ogunlukla tartigmalara yol ag¢maktadir. Renklenmede eser
miktardaki krom oksitin rol oynadig1 kabul edilir. Mavi safirin rengi demir oksit ve titanyum
oksidin -izlerine baghdir. Sentetik safir iretiminde demir ve titanyum oksitlerin eklenmesi ile
mavi renk olusturulmast da bunu destekler. Yakut ve. safirin harika renkleri, tasin icinde
safligin1 bozacak sekilde bulunan metal oksit izlerine baghdir (Hall,1995; Webster,1997,;
HMSO,1993).

Korund trigonal sistemde kristallenir. Ancak kristallerin aldig1 sekil yalnizca farkli tiplerde
degil, icinde bulunduklar farkli lokalitelere gore de cesitlilik gosterir.

Korund sert bir mineraldir. Mohs. sertlik skalasmda elmastan sonra gelen en sert mineraldir.
Sertligi 9'dur. Dilinimsiz oldugu icin dayanimi da oldukga yiiksektir. Ozgiil agirligi 3.98 -
4.02 arasinda degisir. Cift kirmast 0.008'dir. Hem yakut, hem de safirde en cekici renk
ordiner 1gifa bagh renktir ki bu yakutta koyu morumsu kirmizi, safirde koyu mavidir.
Parlakliklart camsidan elmas parlakligina kadar degisiklik gosterir.  (Hail, 1995;
Webster,1997).

Rutil inkllizyonlarinm ayni diizlemde birbirlerini kesen kollar halinde bulunmasiyla asterizm
(yildiz goriintiisii) olusur ve bu etki en iyi bicimde kab0§0n kesimde ortaya cikarilir
(GAGTL, 1991).

Yakut ve safirin fasetli kesiminde genellikle mixed-cut (karisik kesim) kullanilir. Burada en
fazla parlakligi verecek sekilde kesilmis pirlanta kesim ist kismi, ortadaki tacin etrafinda
diizgiin yiizeyler halinde step-cut kesilmis alt kisim takip eder (Webster,1997).

Kapanimlar genellikle gaz veya sivi ile dolu dairesel diskler veya negatif Kkristallerdir.
Ayrica kati kapanim olarak zirkon, mika, spinel, kalsit goriilebilir. Korund mineralleri
genelde aliiminyumca zengin metamorfik kayalarda ve bazaltlarda bulunurlar. Burma'da en
iyi yakutlar, Avustralya'da mavi ve sari safirler bulunur. Sri Lanka ise tiim renklerdeki
safirleri bulundurmasi ile tinliidiir (Webster, 1997).
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Sentetik Korundlar

Yakutlar1 ve safirleri taklit etmek icin pek ¢ok sentetik korund tretilir. Renksiz sentetik
korund, genellikle elmasi taklit etmek icin kullanilir. Renk degisimi Ozelligine sahip bir
sentetik korund ise aleksandiriti taklit etmek icin ¢ok uygun bir malzemedir. Sentetik
korundlarin renkleri ¢ok ¢esitlidir. Bunlar uygun renkteki diger dogal taslar taklit etmek
icin de iretilirler. Sentetik korund en cok Verneuil yontemi ile iiretilmistir. ilk sentetik
korundlar 1900l yillarin baslarinda Verneuil yontemi ile tretildi. 1940l yillarin sonlarina
dogru yildiz yakut ve safirlerin de iiretimine basglanmistir.

islenmig sentetik yakut ve safirlerin optik Ozellikleri dogal olanlarla birebir ayn1 olmasina
karsin ‘{refraktif indeks, 0zgiil agirlik, renklendirici element v.s) uygun biiyiitme ile bu
taglara bakildiginda dogallarindan ayirmak miimkiindiir. Oncelikle bu taslar dogal taglar gibi
yabanct maddeler igermezler yani bir sentetik korund saf aliiminyum oksittir ve
renklendirilmesi de yakut icin saf krom oksit, safir icin saf demir ve titan oksitlerle
miumkiindir. Dolayisiyla sentetik taglarin spektrumu dogal taslardakinden cok daha keskin
bantlar icerir. Ote yandan dogal bir tasta olabilecek kristal yapisina uygun biiyiime cizgileri,
renk zonlanmasi ya da diger minerallerin olusturdugu kati kapanimlar mikroskop altinda
gortilebilirken, sentetik tasglarda hizli so§umaya bagli olarak gelismis yuvarlak blylime
cizgileri ya da dogal olmayan kapanimlar goriiliir. Bu dogal olmayan kapanimlar genellikle
sentetigin ana malzemesi olan erimemig aliiminyum oksit tozlan ya da sentetigin icinde
buyltitiildiigii hazneden kopan metalik parcaciklardir. Ayni sekilde dogal bir korundda da
rastlanamayacak hava kabarcigi benzeri yapilar da mevcuttur.

Korund grubu siistaglari. diger biitiin siistaglarinda oldugu gibi benzer renkte ve yapida pek
¢ok malzeme ile taklit edilebilir.

Degerli taglar1 benzer renkteki camlarla taklit etmek, antik caglardan beri bilinen bir
yontemdir. Ancak taklitlerin tanimlanmasi siistaglarini taniyan biri icin sentetiklerin
tanimlanmasindan daha kolaydir. Ornegin kirmizi bir gametle yakut arasinda rengi haricinde
hig bir baglant1 yoktur.

Siistaglar1 kompozit adi verilen iki ya da ii¢ parcali taslarla da taklit edilebilir. Ornegin kiilah
kismi1 koyu mavi cam, ta¢ kismi sentetik korund olan bir tag rahatlikla safir goriintiisi
verebilir (GAGTL, 1991).

Korund grubu siistaslarinda kalite arttirma islemleri

Yakut ve' safirler cekici renkleri ve yiiksek fiyatlar1 nedeni ile ticari olarak siniflandirilirlar.
Ornegin iyi kalite bir yakut tamamen seffaf, catlaksiz ve ates kirmizisi olmahdir. Ancak
diisiik kaliteli bir tasin birkac islemden sonra seffafligi arttirilabilir, catlaklart kapatilabilir
hatta rengi koyulastirilabilir.

Ornegin icindeki rutil kapanimlari sebebi ile bulanik goriinen bir safir belli bir 1siya
getirilerek rutillerin ¢oziinmesi saglanir, boylece seffafligi arttirillir ya da belli radyoaktif
proseslere tabi tutulan tagin rengi giizellestirilebilir.
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Catlaklan kapatmak i¢in bilinen en eski yontem yaglama islemidir. Bu islemde tas ile aym)
renkte bir organik yag catlaklara icirilerek ¢atlaklar goriinmez hale getirilir.

Gelisen teknikle beraber bugiin elmaslara uygulandigi gibi yakut ve safirlerin gétlaklarA da
kirilma (refraktif) indisi yiiksek camlarla doldurulabilir (GAGTL, 1991).

Gemstones of the corundum group

The mineral corundum is a crystallized form of aluminium oxide (AI203), traces of
impurities modifying the water-white colour of the pure mineral. The most common
gemstone variaties are ruby and sapphire.

Ruby varies in shade from néar colourless through all shades ofred to a deep crimson. The
sapphires are mostly known as blue. In fact the mineral corundum can be seen as colourless,
violet, pink, green, yellow, grey, white, black and orange besides red and blue. The one
which shows orange-pink pleochroism ‘is called "padparadscha". All other colours are
properly termed sapphire, with the colour prefix. On the other hand, the proof of a stone
whether it is a pink sapphire or a pale ruby generally is a subject of discussion. The colour
of ruby is due to trace of chromic oxide (C*C"). The colour of blue sapphire results from a
combination of iron and titanium oxides. In synthetic sapphire, the blue colour is occurred
with the addition of iron and titanium oxides. The wonderful colours of ruby and sapphire
are due to traces of one or more metalic oxides incorporated in the stone as impurities (Hall,
1995; Webster, 1997; HMSO, 1993).

Corundum crystallizes in the trigonal crystal system but the habit or shape varies greatly
with a change in locality. Corundum is a hard stone, rating 9 on the Mohs's scale. It is the
second hardest mineral after diamond. There is no cleavage in corundum so its resistance is
quite high. The specific gravity changes between 3.98-4.02. Corundum has a birefringence
of 0.008. The most attractive colour in both ruby and sapphire is that of the ordinary ray;
this is a deep purplish-red in ruby and a deep royal blue in sapphire. The lustre of ruby and
sapphire is higher than glass (vitreous), but lower than diamond (adamantine) (Webster,
1997; Hall, 1995). '

The asterism occurs by branching of the rutile needles which cut each other in the same
plane. Star stones must be cut as cabochones in order to exhibit the attractive optical effect
of asterism (GAGTL, 1991).

Rubies and sapphires may be faceted in many different styles; mostly the mixed cut is used
and also the brilliant cut crown with a:step cut pavilion (Webster, 1997).

Inclusions are generally negative crystals or round shaped discs which are full of liquid or
gas.  Also zircon, mica, spinel, calcite can be seen as solid inclusions. The corundum
minerals are mostly found in metamorfic rocks or basalts which are rich of aluminium. The
best rubies are found in Burma, blue and yellow sapphires are found in Australia. Sri Lanka
is famous with its all colourful sapphires. '
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Synthetic Gem Corundums

Many synthetic corundums are produced in order to imitate rubies and sapphires. The
colourless synthetic corundum is mostly used in order to imitate diamond. Synthetic
corundum which has the property of colour changing is the most suitable stone to imitate
alexandrite. Corundums of al colours are synthesized by a variety of processes. These are
also used to imitate the other suitable colours of the natural stones. The first synthetic
corundums were synthesised by Verneuil method at the beginning of nineteenth century.
Star corundums have been synthesised since the late 1940s.

Although the optical properties of faceting synthetic rubies and sapphires are as the same as
the natura ones, it is possible to distinguish them from natural ones with the aid of suitable
magnification. First of al, these stones do not have inclusions as in the natural stones. A
synthetic corundum is a pure aluminium oxide colored by pure chromic oxide for ruby and
pure iron and titatium oxide for sapphire. Therefore the spectrum of synthetic stones exhibit
much sharper bands than natural ones. On the other hand although it is possible to see the
growth lines which are suitable to crystal structure of a natural stone, color zoning or the
solid inclusions under microscope, these are different from the natural ones when compared
with synthetic ones. Synthetic stones have curved growth bands as a result of rapid cooling
and inclusions are not natural. These inclusions are mostly aluminium oxide powder which
are the main materials of synthetic corundum. The gas bubbles which are seen in synthetic
stones can not be observed in natural ones.

The gemstones of corundum group can be imitated with many materials with the same color.
It has been known to imitate precious stones with similar color of glass since ancient times.
However, it is easier to distinguish imitations from synthetics. For example, there is no
relation between red garnet and ruby except the color.

The gemstones can also be imitated with the stones which consist of two or three parts in
one piece, which are called composite stones. For example a stone which its top base is dark
blue glass and the bottom base is synthetic corundum, can easily look like a sapphire
(GAGTL, 1991).

Enhancement of Gem Corundums

Ruby and sapphire are classified as commercial because of their marvelous colors and high
prices. For example: a good quality ruby must be transparent, without cracks and fire red.
However, the transparency of a stone can be increased or its cracks can be filled even its
color can be turned into deeper red.

For instance a cloudy sapphire can be heat-treated to dissolve its rutile needle inclusions. So,
the transparency of stone would be increased by this way. And also, the color of stone can
be deepened by some special radioactive processes.

The ailing process is the oldest method to fill cracks and fissures. In this process, an organic
oil is used which is similar to the color of the stone.
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Together with the developing technology, the cracks of ruby and sapphire can be filled with
glass which has high refractive index, just as done in diamonds (GAGTL, 1991).
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Marmara denizi yuzey cokel dagilim haritasi

Mustafa ERYILMAZ
Mersin Universitesi, Siliflce Meslek Yiiksekokulu, Cavit Erden cad. 33940, Siliflce-MERSIN

I¢c deniz olan Marmara Denizi'nin kuzey self genisligi 7-8 mile, giiney self genisligi 20-25
mile kadar ¢ikmaktadir. Marmara Denizi uzun eksenine paralel, dogudan batiya dogru ti¢
adet elips seklinde cukurluga sahiptir. Bu cukurluklarin derinlikleri, 1272, 1265 ve 1152
m'dir.

- Seyir, Hidrografi ve Osinografi Dairesi tarafindan cesitli zamanlarda Marmara Denizi'nden
alan tiim ornekler bu calismada kullanilmistir. Marmara Denizi tabanindan alinan yiizey
¢Okel Ornekleri tane biiyiikliigline gore smiflandirilarak 1:300.000 6lcekli cokel dagilim
haritas1 hazirlanmastir.

Marmara Denizi ylizey ¢Okeli kumlu, siltli ve ¢amurlu birimlerden olusmaktadir. Dar olan
kuzey selfindeki deniz taban1 kum ve kumlu ¢okeller ile kaplidir. Kum birimi 10-15 metre
su derinligine kadar yaydim gostermektedir. Bu cokeller cok miktarda kavki ve kavki
kirmntilan igcermektedir. 10-20 m su derinli§inde deniz tabani kum ‘ve siltli birimlerle; 20-
30 m su derinliginde ise silt, kumlu silt ve kumlu camur ile kaplanmigtir. Camur ve
camurlu ¢okeller 50-70 m ve daha derin deniz alanlarinda yer almaktadir. ’

Marmara Denizi giiney selfi genis bir alan kaplamaktadir. Bu bdélgenin batimetrik yapisi ve
¢Okel igerigi kuzey kesiminden farkli oOzellikler sergilemektedir. Bu bolge kumlu ve
camurlu birimler ile kaplidir. Ozellikle bu self {izerinde yer alan adalar civarinda kumlu
birimler yer almaktadir. Marmara Denizi'nin orta kesimleri derin ve ¢amur birimi ile
kaplidir.

Surface sediments distribution map ofthe Marmara Sea

Sea of Marmara shows different bathymetry and it has three troughs. These troughs which
have 1272, 1265 and 1152 m depth extend parallel along the axis of the Marmara Sea. The
widths of north and south shelf of Marmara Sea are 7-8 miles and 20-25 miles
respectively.

Studied samples were collected from the bottom of Marmara Sea by research vessel of
Department. of Navigation, Hydrography and Oceanography. Surface sediments were taken
with orange-peel and other type :of grabs. Samples were classified according to standart
methods of grain size. Bottom sediments distribution map based on grain size was prepared
in 1:300 000 scale.

When the sediment distribution Sea of Marmara is examined three main sediment units were
distinguished namely sandy, silty and muddy materials. The north shelf area is narrow and
sea floor in this area is covered with sandy materials down to about 10-15 meters depth.
These materials also contain a lot of shells and their crumbs. Between 10 and 20 meters of
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waters depth, the bottom of the sea is covered with sand and silt. Silty and muddy sand are
observed between 20 and 30 meters water depth. Mud and muddy materials cover the

bottom between 50 and 70 meters depth. Mud was observed at depths of more than 70
meter.

Southern shelf of Sea of Marmara shows different bathymetry and sediment composition
compared to North sdf. Bottom of South shelf is composed of sandy and muddy materials.
Especiadly near the islands, which are situated at the south shelf of Marmara Sea, sandy
materials are observed. Center of the Marmara Sea is covered by muddy materials.
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Biga ve Gonen deltalarinin kumsal tortullari: taneboyu - enerji iligkisi
hakkinda durum arastirmasi

Nizamettin KAZANCI', Mehmet Cihat ALCICEK', Omer EMRE’, Tevfik ERKAL’, Barig
ERDEM', K. TUNCEI ’, Kader BABA', Ayla MISIRLI'

"'i. (,. Jeoloji Miihendisligi Boliimii, 06100, Ankara,
’Maden Tetkik ve Arama Genel Miidiirliigii, 06535, Ankara
A.C. Fen Fak. Biyoloji Boliimii, 06100 Ankara

Yatak yiikii halinde tagiman tortullarin kaynaktan uzaklastikca ve / veya enerji ile temaslari
siirdiikge tane boylarinin kiigiildiigii seklinde genel bir kanaat vardir. Ancak bu bir
genellemedir ve  kaynak kayanin Ozellikleri, tasinma hizi, tasinma sirasindaki tane
yogunlugu ve tasinan tortullarin boy dagiliminin goézardi edilmesi halinde cogu kez
beklenen durumun tersi ile karsilasihir. Ornegin bazi diiz akarsu yataklarinda kumlu kanal
barlar1 gézlenirken, bosalim agzina yakin yerlerde cakilli dirsek barlart olusabilmektedir.
Ayni sekilde, bazi deltalarin aktif agiz barlar ince taneli, agizdan uzak uc noktalar ise kaba
taneli gorliniirler. Bu durum eski istiflerin yorumunda sik karsilagilan, giicliik c¢ikaran ve
bazan yanlisa diisiiren sedimantoloji problemlerindendir. Akarsu-egemen GoOnen deltasi ile
dalgd-egemen Biga deltasi, problemin 0Oziinli olusturan taneboyu-enerji iligkilerinin
aragtirllmasit icin uygun depolanma yerleridir. Ciinkii her iki deltanin kaynak alani,
besleyici akarsularin rejimi ve profilleri ile delta 6zellikleri cok iyi bilinmektedir. Yatak
yiikii taginmast kisa siireli sellenme donemlerinde gerceklesir. Olagan akis donemlerinde
esas itibariyle aski yiikler nakledilir ve bu yiizden yaz ve sonbahar aylarinda akarsu
yataklarinda nadiren tortul gozlenebilir. Bunlardan yararlanarak, denize ulastirilan tanelere
akarsu ve dalga stireglerinin (= enerji) nasil tesir ettikleri ve ne gibi degisiklikler yarattiklari
fazla yoruma gerek kalmaksizin arastirilabilecektir. Bu amagcla her iki deltanin ana akarsu
yataklart ile kumsal kisimlar1 sik araliklarla Orneklenmis, Orneklerin mineralojik ve
graniilometrik analizleri yapilmistir. Ayrica bu Orneklerdeki kuvars tanelerinin ylizey
yapilart taramali elektron mikroskobunda incelenmis ve taginma sirasinda kazandiklari
yiizey Ozellikleri birbirleriyle karsilastirilmigtir. Delta tipindeki farkliliklara kargin her iki
depolanma yerinde elde edilen sonuclar biiylik Olciide benzesmektedir. Delta agizlarinda
boylanma iyi iken kenarlara dogru koétiilesir. Ayni1 yonde tane boyu ince-orta kumdan ince-
orta cakila dontsiir. Her iki deltada, tist kumsal yiiziinden kiy1 gerisine dogru tane boyu
kabalagsmasi dikkat ceker. Tane yuvarlaklagsmasi kumlarda zayif, cakil boylu tanelerde
belirgindir. Kuvars tanelerinin ylizeylerindeki mekanik izler (= ventifacts) delta
agizlarindan uzaklastikga ¢ogalir. Genellikle oyuk veya kisa oluklar bicimindedir. Ozetle,
Biga ve Gonen deltelarinin kumsallarinda, aktif agiz barlarindan kenarlara dogru taneboyu
irilesmesi ve iri tanelerdeki goreceli dokusal olgunluk dikkat ¢eker. Bu durum "kaynaktan
uzaklastikca taneboyu kiigiilir" genellemesinin tersine bir gelismedir ve yoredeki enerji
dagilimi ile agiklanamaz. Ciinkii enerji biitlin bu kumsallarda hemen hemen esit dagilmistir.
Arastirmalarimiz ince kum boyu tane bollugunun onemli faktor oldugunu ortaya
koymaktadir. Ince taneler, yiiksek enerji (dalga) sartlarinda bile birbirlerini engelleyerek
yerdegistirmelerini sinirlamaktadir. Tersine kaba taneler (g¢akil boyu) olagan dalga
sartlarinda dahi yuvarlanarak mesafe katederler ve nispeten kisa siirede delta kenarlarina
ulagirlar. Bu sonug yagh istiflerin yorumlarinda énemli yararlar saglayabilecek niteliktedir.
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Coastal sediments of the Biga and Gonen deltas: a case study for the
relationship between grain-size and energy

There is a genera opinion that grain-size of sediments tranported as bed load gets smaller as
the distance from the source increases and/or contact with energy continues. However a
reverse stuation is observed in many cases if the festures of source rock, velocity of
transportation, grain density during the transportation, and grain-size distribution of
transported sediments are neglected. For example sandy longitudina bars are seen along
straight channels while gravelly point bars orginate near discharge area. Similary active
mouth bars of some deltas are fine grained whereas the ends far from these mouth bars have
coarse grained material. This is one of the quite common sedimentological problems faced
in the interpretations of old sequences.

Fluvia dominated Gonen delta and wave dominated Biga delta are suitable depositional
places for making research on relations between grain-size and energy because their source
area, flow regime and profiles and delta features are well known. Bed load tranportation
occurs in short term flooding. Suspension load is transported in flowing seasons therefore
sediments are rarely seen in channels in summer and "dl seasons. Based on these, effects of
fluvial and marine processes can be investigated without any interpretation. For this reasc z
main channels and sandy parts of these two deltas were sampled in close intervals and
minéralogie al and granulometric analyses of the samples were made. Surface of quartz
grains was aso checked by using SEM and features of surfaces gained during the
tranportation were compared to each other. Although there are some differences in delta
types, results are more or less similar to each other. Sorting is good at delta mouths while it
is poor toward the edges of the deltas. On the other hand grainsize changes from fine to
medium sand to fine to medium gravel in the same direction. It is noteworthy that grain-size
gets coarser from shoreface to backshore in Biga and Gonen deltas. Grain rounding is weak
in sands but it is quite distinctive in gravel size material. Ventifacts which look like hollows
or short troughs also increase from the delta mouths to the back.

As a summary it can be said that there is coarsening m grain-size and relatively textura
maturity in coarse grain, from active mouth bars to the edges of Biga and Gonen deltas. This
is opposite to the general idea that "grain size gets smaller away far from the source" and
cannot be explained by regional energy distribution. This is becasue energy is equally
distributed along the whole coast and our research indicates that abundant existence of fine
sand is as important factor. Fine grains obstract each other and their movement is controlled
even if in high energy conditions. Contrarily coarse grains move as rolling in normal wave
conditions and they reach delta margins in short-term. This result can be very useful for
interpretation of old sedimentary sequences.
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Seyitomer (Kiitahya) bitiimlii marnlarinda durayli izotop calismalari

Ilker SENGULER', Nurettin SONEL’

'"MTA Genel Miidiirliigii Enerji Dairesi, 06520 Ankara
’A UFF Jeoloji Miihendisligi Boliimii, 06100 Ankara

Seyitobmer bitimlii marn sahasi Kiitahya' nm KB' sinda DKB-BGB yonlii Neojen
havzasinda yer almaktadir. Inceleme alaninda alttan iiste dogru Ayvali formasyonu (temel
karmagigt - Ust Kretase oncesi); Elmacik formasyonu (konglomera - Alt Miyosen);
Seyitdmer formasyonu (yesil kil, linyit, bitiimlii marn, sar1 kil - Orta Ust Miyosen);
Ishakgilar formasyonu (marn, kirectast - Pliyosen); Kocayataktepe formasyonu (konglomera
- Pleyistosen) ve Alilivyon (Kuvaterner) yer almaktadir (Sengiiler, 1999).

Durayli izotop jeokimyasi calismalart Seyitomer formasyonu igerisinde yer alan bitliimli
marnlar iizerinde (tiim kayac) gerceklestirilmistir. Ornekler, McCrea (1950) tarafindan
onerilen karbonat ve dolomit oranlarina bagli standart izotop analiz yontemlerine gore
hazirlanmis olup analizler Tiibingen Universitesi (Almanya) Durayli izotop Jeokimyasi
Laboiatuvarinda yapilmuistir.

Tim kaya¢ orneklerinde 513C (PDB) degerleri 9.918 ile 14.248 arasinda O180 (PDB)
degerleri -4.717 ile -4.825 arasinda ve 0180 (V-SMOW) degerleri 25.941 ile 26.047
arasinda degismektedir.

Elde edilen O13C (PDB) degerleri bitiimlii marnlarin anoksik kosullarda ¢okeldigini, 5180
(PDB) degerleri ise gol ortamina zaman zaman meteorik su gelisinin oldugunu
gostermektedir (McKenzie 1985). Bitiimlii marn icerisindeki organik materyalde olgiilen 8
13C degeri ise -29.5 (PDB%o) ile -28.2 (PDB%o) arasinda dar bir aralikta degismektedir.
Kolonial Botryococcus bakimindan zengin olan bu diizeyler, petrol icin verilen -28.0
(PDB%o0) degerine oldukga yakindir.

Stable isotope studies on Seyitomer (Kiitahya) bituminous marls

The Seyitomer bituminous marl deposit is located in ENE-WSW oriented Neogene basin,
NW of Kiitahya. The rock units exposed in the investigated area from bottom to top are
Ayvali formation (basement complex-pre-Upper Cretaceous); Elmacik formation
(conglomerate - Lower Miocene); Seyitomer formation (green clay, lignite, bituminous
marl, yellow clay - Middle to Upper Miocene); Ishakcilar formation (marl, limestone-
Pliocene); Kocayataktepe formation (conglomerate-Pleistocene) and Alluvium (Quaternary)
(Sengiiler 1999).

Stable isotope geochemistry studies have been carried out on the bituminous marls (whole
rocks) found in the Seyitomer formation. The samples have been prepared according to the
standard isotope analyses method based on the carbonate and dolomite ratios recommended
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by Me Créa (1950) and the analyses have been carried out in the Tibingen University
(Germany) Stable Isotope Geochemistry Laboratory.

In all the rock samples, the O13C (PDB) values varied from 9.918 to 14.248, those of 0180
(PDB) from -4.717 to -4.825 and those of 0180 (V-SMOW) from 25.941 to 26.047.

The O13C (PDB) values obtained indicate that the bituminous marls were deposited in
anoxic conditions, and the 8180 (PDB) values indicate that meteoric water reached the lake

environment from time to time (McKenzie 1985). The O13C value measured in the organic
material within the bituminous marls varies in a narrow interval from -29.5 (PDB %o) to -
28.2 (PDB %o0). These levels which are rich in colonial Botryococcus are quite near the -28.0
(PDB %o0) value given for petroleum.
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Domanic¢-Giurgenyayla (Kuitahya) plutonunun petrografik ve
petrokimyasal ozellikleri

Giirkan BACAK, Hiilya KESKIN, Latife BACAK
Zonguldak Karaelmas Universitesi Jeoloji Miihendisligi Bolimii, ZONGULDAK.

Inceleme alam Kiitahya Ili kuzeyinde, Domani¢-Keles-inegdl Ilceleri arasinda yer
alamaktadir. Bolgedeki en yasli birimler; Devoniyen yash Sarigayir Yayla Sistleridir.
Calisma alanmnin kuzeyinde, Bozkulak Yayla, acikulak Tepe, Saricayir Yayla, Oba Tepe
cevresinde, yaklagtk 12 km™ lik bir alanda yayihim sunarlar. Petrografik incelemeler ile,
nuiskovit-klorit-epidot-kuvars ve muskovit-albit-kuvars birlikteligi gozlenen sistlerin
Barrowiyen tiirli yesilsist fasiyesinde metamorfizma gecirdikleri belirlenmistir.

Permiyen yashh Allikaya (Geyiktepe) Mermerleri sistlerin {lizerinde agisal uyumsuz
konumda yer almakta olup, ¢alisma alaninin kuzeyinde; Kizilbal¢ik Tepe, Bozkulak Tepe,
Etlik Tepe. Allikaya Tepe cevresinde yaklastk 12 km® lik bir alanda yayilim
sunmaktadirlar. Genelde masif kirectast mermerleri, granodiyorit bilesimine sahip sokulum
"¢'o'lesinin - batolitik yerlesimiyle kesilmislerdir. Ayrica mermerlerle sokulum  kiitlesi
(intriizif) sinirinda skarn olusumlari yaygin olarak izlenmektedir.

Sokulum kiitlesinde  yapilan (Domanic¢-Giirgenyayla -Granodiyoriti)  petrografik
incelemeler sonucunda; egemen kaya birimlerini; granodiyorit, kuvarsh diyorit, mikro
granodiyorit, kuvarsli monzonit ve porfirilerin olusturdugu belirlenmistir. Bunun yaninda
sokulum kiitlesinin (intriizif) kenar kesimlerinde yaklasik 1.5 knV'lik bir alanda D-B
dogrultusu boyunca Sarigayir Yayla glineyinde silislesmeler ve  sokulum kiitlesinin
yerlesimi sirasinda cevre kayaglardan Kkoparttigi sist ve mermerleri iceren anklavlar
g0zlenebilir.

Polarizan mikroskop incelemelerinden  magmatik kaya¢ Orneklerinin  graniiler ve
mikrograniiler porfirik dokuya sahip olduklari belirlenmis olup esas minerallerden kuvars,
plajioklas (oligoklas-andezin), biyotit, muskovit, alkali feldspatlar (mikroklin-ortoz) ve tali
minerallerden sfen, anatas, epidot  gozlenmistir. Ayrica kayaclarda yogun oranda
hidrotermal alterasyon etkisi gézlenmis olup, alterasyon minerallerinden bol oranda serisit,
" klorit, epidot, karbonatlagmalar mevcuttur.

Saha ve petrografik incelemelerden potassik-fillik-piropillitik kusaklarin ~ varhigi
belirlenmistir. Fillik kusakta K-feldspatlar serisite, biyotit ve amfiboller klorite doniismiis
olup, propillitik kusakta ise serisitlesme, epidotlasma ve karbonatlagsmalar
gozlenebilmektedir. Parlak kesit (cevher mikroskobu) incelemelerinden  hidrotermal
(mezotermal) pirit, kalkopirit, molibdenit, sfalerit cevher minerali parajenezi gozlenmistir.

Magmatik kayaclardan alinan o6rneklerden elde edilen kimyasal analiz sonuclarinin
petrokimyasal ‘yorumlarinin- (degerlendirmelerinin) petrografik degerlerle uyumlu oldugu
ve sokulum kiitlesinin I tipi (igneous type), granodiyorit bilesimine sahip, kalkalkalen
karakterde ve sial kokenli oldugu belirlenmistir.
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Eldeki veriler sonucunda, cevherlesmeler de gozoniine alindiginda, magmatik sokulum
kiitlesi (Domani¢ Giirgenyayla Granodiyoriti) tektonik konumunun yay ardi bolgesine
diistigli  sOylenebilir.

The pétrographie  and petrochemical features of Domanic-
Gilirgenyayla (Kiitahya) plu ton

The investigation area is situated between Domanig-Keles and Inegél towns in the north of
Kiitahya city.

The oldest series of the region is Devonian aged schists named as Saricayir Yayla schists.
They are exposed in approximately 12 km® area around Bozkulak Plateau, Acikulak Hill,
and Saricayir Plateau in the north of the investigation area.

From the pétrographie observations, it has been concluded that the schists, which contain
assemblages with  muscovite-chlorite-epidote-quartz and muscovite-albite-quartz, were

metamorphosed in the greenschist faciés of Barrowian type.

The Perrﬁia'n aged Alhkaya (Geyik Tepe) Marbles are located over the schists with an

<~ angular disconformity and are located in a 6 km’ area around Kizilbalcik Hill, Bozkulak

Hill, Etlik Hill, and Alhkaya Hill in the north of the investigation area.

Generally the massive marbles are cut by the granodioritic intrusives emplaced as batholiths.
In addition to this, skarn ores beween inrusive and marble contact zones are common.

From the petrographical observations, it was determined that the common rock types of the
intrusive are granodiorite, quartzdiorite, micro granodiorite, quartz monzonite and their
porphyries. In addition to this, at the edge ofthe intrusive, - silicification and -the enclaves
which contain marble and schist blocks, were observed.

Polarization microscope studies revealed that the magmatic rocks have granular and
microgranular porpyhritic texture and that the major minerals are quartz, plagioclases
(oligoclase, andesine), biotite, muscovite, alkali feldspars (microcline, orthoclase) and also
the minor minerals are sphene , anatase, epidote. In addition to this, hydrothermal
alteration is commonly observed on the bodies of magmatic rocks and sericite-chlorite,
epidote minerals and carbonatization are comman in this alteration.

From the field investigations and pétrographie observations it has been concluded that
there are potassic, phylitic and propylitic zones arround the intrusive hydrothermal
mineralization.

In the phylitic zone feldspars have turned into sericite, and biotites and amphiboles have

turned into chlorites. In the propylitic .zone sericitization, epidotization and carbonatization
are observed.
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From the microscopy observations, hydrothermal (especially mesothermal) mineral
assambleges, such as pyrite, chalcopyrite, molibdenite and sphalerite, were recognized.

From the results obtained, it was concluded that petrochemical characteristics of rock
samples are similar with the petrographical features and the intrusive is of | type (igneous
type), granodioritic composition, calcalcaline nature and originated from sial.

When the mineralizations in intrusive rocks and the information regarding the intrusive
rocks are considered, it can be said that the tectonic location of intrusive is a back arc zone.
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Doga canlilar1 kopyaladi m1? Mikropaleontolojik verilerle bir yaklagim

Sefer ORCEN

Kocaeli Universitesi, Jeoloji Miihendisligi Boliimii, Kocaeli

Bilim, gorglil (ampirik) ve nesnel (objektif) bir gerceklik alaninin bulunmasi ile amacina
ulasmak i¢in izledigi yolda bilgi Uretimi icin bagvurdugu amag ve islemlerin butinselligine
ulagsmaya caligmaktadir.

Bilimin yol gostericiliginde, dogaya bakis ve dogayr yorumlamada temel kavram,
duyumlardan bagimsiz varolan nesnel gercekliklerdir. Maddenin siirekli bir hareket icinde
olmasi, bitiin degisimlerin hareketi hareketlerin de degisimi zorunlu kilmasidir.

Bu bilim anlayist icinde, yapilan calisma kapsaminda doga olaylarina bakis acisindan
mikropaleontolojik orneklerin yorumlanmasi, hayvanlar aleminin Protozoa boliimiiniin
Folaminiferida (tek hiicreli organizmalar) takimma ait foraminiferler {izerinde
gerceklestirilmistir. Yer kuresinin en eski kayitlarimi olusturan 3.5 milyar y1l oncesine ait
Prokaryot grubu canlilardan "Arkeobakteriler ile 2 milyar yil oncesinde ortaya cikan
Okaryotlarin (gekirdekli hiicreler) ortakhk iligkilerini; Ediacara faunasi ile gok hiicreli
hayvanlar ve giliniimiize kadar ulasan Protista'larin olusturdugu gelismis tek hiicreli
organizmalarin ¢izgileri i¢inde irdelemek olanaklidir.

Diinyanin olugsumundan gliniimiize yeryuvarinin i¢ dinamiginden kaynaklanan levhalarin
birbirine gore hareketleri ve volkanik olaylar, diinya disi etkenlerden meteor yagmurlari ve
giines sistemindeki yogun radyasyon etkileri yer kiiresinde biiyiik degisimlere neden
olmustur.

Yeryuvarindaki bu degisimlerle; ilki, 250 milyon y1l odnce (Permiyen-Triyas sinir1); ikincisi,
65 milyon yil once (Kretase-Tersiyer sinirt) ortaya ¢ikan iki ayri kriz donemi yasanmuistir.
Bu kriz donemlerinde canlilar alemindeki yok oluslara ait izler, yeryuvari kayitlariyla ortaya
konulmus ve konulmaya devam etmektedir.

Bu caligmada ozellikle bentik foram in iferlerin yaklagik 350 milyon yillik bir zaman
diliminde hareket ve degisimleri temel alinarak mikropaleontolojik orneklere iligkin 12 grup
degisim irdelenmistir. Bu degisimler; A. Fusulinler-Alveolinler, B. Lepidorbitoides-
Lepidocyclina, C. Reichelina-Nummulites, D. Pararotalia-Miogypsinidae, E.
Globotruncana-Globigerina, F. Pachyphloia-Involutaria-Lenticulina, G. Siderolites-
Calcarina, H. Hemigordiopsis-Perilculina, I. Brevaxina-Fabularia, J. Goupillaudina-
Operculina, K. Ophthalmidium-Quinqueloculina, L. Orbitolites-Sorites,

olarak belirlenmistir. Bu irdelemelerde en basta ortaya konulan tanimlar ve doga olaylarina
bakig agist kapsaminda foram in iferlerin benzerlikleri, zaman ve mekan boyutunda ele
alinmigtir. Genel olarak basitten karmagiga degisen benzerlikler gortilmektedir. 350 milyon
yillik zaman diliminde baz1 canli kayitlarindaki eksiklikler; ortamsal degisimler, meteor
yagmurlar ve volkanik faaliyetlere bagh olarak aciklanabilir.
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Mikropaleontolojik verilerle yapilan 12 grupdaki degisimin degerlendirilmesi sonucunda,
ortamlar ile canlilar arasindaki iligkiler ,ele alindiginda, ortamdaki degisimler canlilardaki
degisime neden olmakta ve bu degisim bazen kriz (yok olma) boyutuna ulagsmakta, bu da
degisimi diglayan degil dogrulayan bir siireci agiklamaktadir. Ortamdaki krizin kalkmast,
canlilarin yeniden geligme gosterip benzer ama daha gelismis canli topluluklarinin
olugmasina neden olmaktadir. Foraminifer topluluklariyla Permiyen, Geg¢ Kretase, Geg
Paleosen, Eosen, Erken Oligosen, Erken-Orta Miyosen'in 6zgiin paleoekolojik kosullartyla
benzer neritik (s1g deniz) ve derin deniz ortamlarindan so6z edilebilir.

Fenotip=Genotip+Ortam (Cevre) esitligiyle, Orneklenen foraminifer degisimleri igin bir
temel olusturmak olanaklidir; bu yaklasim, doganin jeolojik devirler boyunca canlilar
kopyalamasi konusunda yeni bir bakis acisi getirecek nitelikte degerlendirilebilir.

Did the nature regenerate the organisms? An aproach by
micropalaeontological data

The main concepts for understanding and interpreting the nature within the scientific aspects
are the objective observations. The dynamic behaviour of material requires a natural time-
dependent evolution.

This study carried out under the light of above scientific understanding, is concerned with
Foraminifer that belong to order Foraminiferida (single-cell organisms) of Protozoan. The
relationships between the 3.5 Ga old Archaeobacterium of Procariote group, the oldest
known biological forms, and 2 Ga old Eucariotes are possible to examine using the
evolutionary model of the Ediacaria fauna (multiple-cell organisms) and more developed
single-cell organisms such as Protista that have survived until present.

Since its early formation, the earth has been the subject of an evolutionary system caused by
the dynamic events including plate movements, volcanic activities, meteorite impacts and
radioactivity effects of the solar system. This evolutionary system causes remarkable
changes in biological life on earth.

Within this evolutionary system, there are two main crisis periods that affected the Earth
significantly, (1) 250 Ma ago (Permian-Triassic boundary), and (2) 65 Ma ago (Cretaceous-
Tertiary boundary). The mass extinction events during these periods have partly been
documented using geological records and are still being examined.

In this work, 12 different groups of Foraminifers (mainly benthic) have been investigated by
studying their evolution and time-related distribution over the period of about 350 Ma.

The evolutionary distribution of different groups of Foraminifers have been defined as
below: A. Fusulinids-Alveolinids, B. Lepidorbitoides-Lepidocyclina, C. Reichelina-
Nummulites, D. Pararotalia-Miogypsinidae, E. Globotruncana-Globigeiina, F. Pachyphloia-
Involutaria-Lenticulina, G. Siderolites-Calcarina, H. Hemigordiopsis-Perilculina, 1.
Brevaxina-Fabularia, J. Goupillaudina-Operculina, K. Ophthalmidium-Quinqueloculina, L.
Orbitolites-Sorites
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First, the similarities between the Foraminifers have been examined in terms of time and
space relationships. In general, some similarities between the primitive and more complex
forms have been observed. The absence of some fossil forms in some particular geological
periods may be attributed to variations in environmental conditions caused by meteorite
impacts and volcanic activities.

It has been observed that the environmental variations can affect the Foraminifers
dgnificantly and that these effects may sometimes cause mass extinction events. These
observations seem to support an evolutionary system. After the end of the crisis (mass
extinction) periods, some new forms of Foraminifers formed. These new forms are similar
to the earlier forms but are generally more devel oped.

The gpecific palaeoecological conditions of the Foraminifers of the Permian, late
Cretaceous, late Palaeocene, Eocene, early Oligocéne and early-middle Miocene periods
may indicate that both shallow and deep-sea conditions were similar during these periods.

Finaly, it is possible to draw a general conclusion for the observed variations on
Foraminifers using the equation of "Phenotype =Genotype+Environment”. This can be
considered as a new perspective for the natural regeneration.
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Orta Anadolu carpigsma sonrasi alkali plfitonizmasma ait Baranadag
kuvars monzoniti ve Hamit kuvars siyenitinde mineral kimyasi ve
jeotermobarometre ¢alismalari

Nazrai OTLU', Durmus BOZTUG" Bernard BONIN®

' Cumhuriyet Universitesi, Jeoloji Miihendisligi Béliimii, 58140 Sivas
'Univ. Paris Sud, Lab. de Pétrologie-Volcanologie, Bat. 504, F-91405 Orsay Cedex, France

Orta Anadolu carpigsma sonrasi alkali pliitonizmasi icinde 6nemli bir alt grubu olusturan silis
bakimindan asirt doygun (ALKOS) alkalin alt gruba ait Baranadag Kuvars Monzoniti ile
Hamit Kuvars Siyeniti, Orta Anadolu Kristalin Karmagigina ait orta-yiiksek dereceli
metamorfik kayaclar icerisine sokulum yapar sekilde yiizeylenirler. Bu pliitonlar1 olusturan
kayaclar genel olarak orta ve kaba taneli dokuya sahip olup, kayag olusturucu ana bilesenleri
plajiyoklaz+ortoklaz+piroksen (ojit)+amfibol (hornblende, hastingsit)+biyotit+kuvars; tali
bilesenleri ise apatit+ titanit+zirkon+allanit minerallerinden olusmaktadir. K-feldispat
mineralleri Ozellikle Hamit Kuvars Siyenitinde daha yaygin ve tipik olmak iizere iri
megakristaller halinde de bulunmaktadir. Jeolojik konum, mineralojik bilesim ve tiimkayag
jeokimyasi verilerinin birlikte degerlendirilmesi sonucunda, Baranadag Kuvars Monzoniti
ve Hamit Kuvars Siyenitinin; carpisma sonrasi, levha i¢i, A-tipi, silisce asiri doygun alkalin
karakteristikler sergileyen bir magma kaynagindan tiiremis olduklar1 belirlenmistir.

Baranadag Kuvars Monzoniti ve Hamit Kuvars Siyeniti kaya¢ 6rnekleri lizerinde elektron
mikioprob analiz (EMP) yontemiyle yiiriitiilen mineral kimyasi caligmalarinda piroksen,
amfibol, biyotit, plajiyoklaz ve ortoklaz minerallerinin kimyasal bilesimleri belirlenerek
bunlardan piroksen, amfibol ve biyotitlerin kimyasal siniflandirilmasi ve yapisal formiilleri
hesaplanmig; plajiyoklaz ve ortoklaz minerallerinin ise O©Onemli mineral kimyasi
karakteristikleri belirlenmistir. Mineral kimyasi verilerine dayandirilan jeotermobarometrik
hesaplama calismalarinda pliitonlarin katilagma derinliklerine yaklasimda bulunulmasi
amaclanmistir. Jeotermometre hesaplamalarinda amfibollerdeki Ti icerigi, amfibol-
plajiyoklaz jeotermometresi, amfibol-klinopiroksen jeotermometresi, feldispat cifti (alkali
feldispat-plajiyoklaz) jeotermometresi yontemleri uygulanirken;  jeobarometre
hesaplamalarinda ise amfibollerdeki Al icerigine dayali yontem kullanilmistir. Belirtilen bu
jeotermobarometrik ¢alismalar sonucunda, carpisma sonrasi bir jeotektonik ortamdan
tliremis olan ana magma kaynagi kabuk igerisinde diyapirik yiikselimine devam ederken
yaklagik 15 km (veya daha fazla) derinlikte Baranadag Kuvars Monzonitini olusturmak
tzere ayrilmistir. Baranadag Kuvars Monzonitini olusturan bu magmadaki amfibol
minerallerinin katilasmasi 5.0 kbar basing (yaklasik 15 km derinlik) ve 680 °C sicaklikta
baslayip, 2.0 kbar basing (yaklasik 7 km derinlik) ve 600 °C sicaklia kadar devam etmistir.
Hamit Kuvars Siyenitini olusturan magmatik eriyikteki amfibol minerallerinin katilagmasi
kismen daha s18 derinliklerde 4.0 kbar basing (yaklasik 13 km derinlik) ve 680 °C sicaklikta
baslayip, 3.4 Kkbar basing (yaklagitk 11 km derinlik) ve 600 °C sicakliga kadar devam
etmistir.
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Mineral chemistry and geothermobarometry studies in the Baranadag
quartz monzonite and Hamit quartz syenite from the post-collisional
Central Anatolian alkaline plutonism, Turkey

Baranadag Quartz Monzonite and Hamit Quartz Syenite, belonging to the silica"
oversaturated alkaline subgroup ofthe Central Anatolian post-collisional alkaline plutonism,
are exposed intruding the medium- to high-grade metamorphics of the Central Anatolian
Crystalline Complex. The rocks of these plutons show medium- to coarse-grained texture.
The major and accessory constituents are composed of plagioclase + orthoclase + pyroxene
(augite) + amphibole (hornblende, hastingsite) + biotite + quartz, and apatite + sphene +
zircone + allanite minerals, respectively. Both of these plutons contain large K-feldspar
megacrysts which, however, are commonly and typically observed in Hamit Quartz
Syenite. Geological setting, mineralogical composition and whole rock geochemistry data
reveal that both the Baranadag Quartz Monzonite and Hamit Quartz. Syenite have been
derived from a single magma source which represents post-collisional, within-plate, A-type,
and silica oversaturated alkaline characteristics.

The pyroxene, amphibole, biotite, plagioclase and orthoclase minerals of some rock samples
from the Baranadag Quartz Monzonite and Hamit Quartz Syenite have been analysed by the
electron microprobe (EMP) method for the mineral chemistry studies. The mineral
chemistry data have been mainly used for the chemical nomenclatures/structural formulae
calculations and the geothermobarometry studies among which the latter one particularly
aims to determine the cooling depths of the plutons. The geothermometry studies include Ti
content of* amphiboles, .amphibole-plagioclase geothermometry, amphibole-clinopyroxene
geothermometry, feldspar pair (K-feldspar-plagioclase) geothermometry. As for the
geobarometry study, it has been solely based on Al content of amphiboles. All these studies
have concluded that a magmatic melt was separated from main magma source to yield the
Baranadag Quartz Monzonite at a depth of approximately 15 km (or more) during the
diapiric rising up within the crust in a post-collison geological context. The solidification of
amphibole minerals in this magmatjc melt, from which the Baranadag Quartz Monzonite
was derived has commenced to solidify at the conditions ranging from pressures of 5.0 kbars
(corresponding to ca. 15 km) and temperatures of 680 °C to 2.0 kbars P (cc 7 km) and 600
°C. The crystallisation of amphibole minerals in the magmatic melt of Hamit Quartz Syenite
seems to have occurred at relatively shallow depths ranging from pressures of 4.0 kbars (ca.
13 km) and temperatures of 680 °C to 3.4 kbars (ca. 11 km) and 600 °C.
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Saglam kayag elastisite moduliintiin tahmin edilebilmesine yonelik
ampirik modeller

Candan GOKCEOGLU, Murat ERCANOGLU, Serhat ACAR, Harun SONMEZ
Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii 06532 Beytepe Ankara

Saglam kayacin elastisite modiilt, saglam kaya¢ dayanim siniflamasinin yanisira niimerik
modellerde de kullanilan 6nemli bir parametredir. Ancak bu parametrenin laboratuvar
ortaminda tayini, standart karot Orneklerinin hazirlanmasi ve zaman alict islemleri
gerektirmektedir. Ozellikle zayif kaya ortamlardaki sondaj calismalari sirasinda derinden
alman karot orneklerinin, standart olarak elde edilememesi durumuyla siklikla karsilasilir.
Bu yiizden elastisite modiilii ve tek eksenli sikigma dayaniminin tayini de olanaksiz hale
gelmektedir. Orneklemede karsilasilan bu tiir giicliiklerin asilabilmesi icin Schmidt sertlik
¢ekici, nokta yiikii ve disk makaslama gibi indeks deneyler kaya mekanigi uygulamacilari
icin ilgi cekici olmustur. Ancak, bu indeks deneylerden yola cikip gerek tek eksenli sikisma
dayanimi- ve gerekse elastisite modiiliiniin tahmin edilmesi bir dizi istatistiksel analizi de
beraberinde getirmektedir. Istatistiksel yontemlerle elde edilen ampirik iliskilerin kestirim
giicli kuskusuz veri tiirline, sayisina ve iligkinin istatistiksel olarak anlamliligina baghdir.

Bu calismada ise bugiine kadar elastisite modiilii ile tek eksenli sikisma dayanimi ve nokta
yiikii dayanim indeksi arasinda kurulan ampirik iligkiler derlenmis ve toplu olarak yeniden
degerlendirilmistir. Bu caligmalarin yanisira elde edilen veriler yardimiyla, kayacin elastisite
modilii, tek eksenli sikisma dayanimi, nokta yiikleme indeksi, birim hacim agirligi ve
porozitesine bagli olarak tahmin edilmesine yonelik c¢oklu regresyon modelleri
olusturulmaya calisilmistir. Bu amacgla yayinlanmis caligmalardan elde edilen elastisite
modili, tek eksenli sikisma dayanimi, nokta-yiik dayanim indeksi, porozite ve birim hacim
agirhik degerlerinin derlendigi bir veri tabani olusturulmustur. Olusturulan veri tabani
kullanilarak, basit ve ¢oklu regresyon analizleri gerceklestirilmistir. Basit regresyon analiz
sonuclarina gore magmatik kayaclarin elastisite modiilii degerleri ile gerek tek eksenli
sitkisma dayanimi ve gerekse nokta yiikii dayanimi indeksi arasinda oldukca yiliksek
regresyon katsayisi ve istatistiksel olarak anlamli iligkiler elde edilmistir. Buna karsin ayni
iligkiler sedimenter ve metamorfik kayaclar icin istatistiksel olarak anlamli goziikse de
goreceli daha diisiik rsgresyon katsayilari elde edilmistir. Benzer sekilde tek eksenli sikisma
dayanimu ile nokta yiikii indeksi arasindaki regresyon analizlerinde, magmatik kayaclar igin
oldukga yiiksek (r= 0.96) regresyon katsayisina sahip bir iligki elde edilirken, metamorfik

kayac grubu i¢in anlaml bir iligki elde edilememistir. Basit regresyon calismalarindan elde
edilen en yiiksek regresyon katsayisina sahip iligkilerin tamamina yakininin geometrik iligki
oldugu ortaya cikmugtir. Calismanin ikinci asamasinda gergeklestirilen coklu regresyon
analizlerinde ise bagimli degisken olarak elastisite modiilii, bagimsiz degiskenler ise tek
eksenli sikisma dayanimi, nokta yiikii dayanim indeksi, birim hacim agirlik ve porozite
kullanilmigtir. Coklu regresyon analizleri sonucunda olusturulan modellerin giivenilirlik
derecesinin ve regresyon katsayilarinin (r_ 0.77 ve 0.75), diisiik olmasi nedeniyle saglikli

tahmin yapamayacagi sonucuna varilmistir.
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Bugiline kadar gelistirilmis ampirik iliskiler genellikle smirli sayidaki veri grubunu
icermektedir.Veri sayisinin artistyla istatistiksel yontemlerle elde edilecek olan ampirik
iligkilerin, giivenilirligini arttiracag1 gerceginden hareketle yaklasik 6000 adet veriyi igeren
bir veri tabani kullanilarak ytritiilen bu calisma sonucunda, elastisite modiiliiniin tahmini
icin ampirik iligkiler gelistirilmis ve bu amacla Onerilen ampirik iligkiler icin genel bir
degerlendirme yapilmistir.

Empirical models for prediction of modulus of elasticity of intact rock

Modulus of elasticity of intact rock is an important parameter that is widely used in strength
classifications of intact rocks and also in numerical models. However, determination of this
parameter in laboratory conditions requires standard specimen preparation and long
procedures. It is often quite difficult to obtain standard core samples during drilling
especially at a weak rock zone. Thus, determination of modulus of elasticity and uniaxial
compressive strength becomes impossible. In order to overcome such difficulties, index
tests, such as Schmidt hammer, point load and block punch have been interesting for rock
engineers. However, estimation of both uniaxial compressive strength and modulus of
elasticity from these index tests requires a series of statistical analyses. Actually, the
prediction capability of statistically derived empirical relations depends on the type and the
number of data and the statistical significance of the relations.

In this study, the empirical relations that have so far been established between modulus of
elasticity, uniaxial compressive strength and point-load index were compiled and
reevaluated. Furthermore, multiregression models have been constructed to predict modulus
of elasticity from uniaxial compressive strength, point load index, unit weight and porosity
by applying multiregression techniques to collected data.” For this purpose, a database
containing data obtained from publications on modulus of elasticity, uniaxial compressive
strength, porosity and unit weight has been established. Using the database, simple and
multiregression analyses were performed. According to the results of simple regression
analyses, there -are statistically significant relations between the modulus of elasticity of
magmatic rocks and the uniaxial compressive strength as well as point-load strength index
with quite high regression coefficients. Although the same relationships appear to be
significant also for sedimentary and metamorphic rocks, relati» »ly lower regression
coefficients are obtained. Similarly, the regression analyses between uniaxial compressive
strength and point-load index introduce a relationships with a very high (r= 0.96) regression
coefficient for magmatic rocks, whereas no significant relationship for metamorphic rocks
was found. Nearly all the relationships with the highest regression coefficient obtained from
simple regression studies are geometric equations. In the multiregressional analyses carried
out in the second stage of the study, the dependent variable was choosen as modulus of
elasticity. The independent variables ‘are uniaxial compressive strength, point-load strength
index, unit-weight and porosity. The reliability degree and the regression coefficients (0.77
and 0.75) of the models obtained by multiregressional analyses are low. Therefore it is
concluded that they can't make reliable predictions.

The empirical relationships having so far been established generally contain limited data
sets. Starting from the fact that the reliability of established empirical relationships becomes
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higher with increase of data, a database including approximately 6000 data have been used
in this study. As aresult, empirical relationships aiming to predict the modulus of elasticity
have been established and a general evaluation of the empirical relations used to predict
elasticity modulus have been produced.
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Isparta sehir merkezi zemininin jeoteknik ozellikleri

Hiilya KESKIN
Karaelmas Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, ZONGULDAK

Inceleme alani Isparta il merkezi icinde, ¢ok genis yayilimli Isparta ova diiziiniin Istasyon
Cad., Aksu Cad., 105. Cadde ile sinirli kiiciik bir boliimiinii kapsar. Caligmanin amaci, su an
yerlesim yeri olan Isparta sehir merkezinin miihendislik jeolojisi ve zemin mekanigi
acisindan -incelenmesi olup ayrica inceleme alani igindeki bazi binalarin temel proje
ozellikleri Isparta Belediye arsivinden arastirilip temas basinci-tasima giicii-giivenlik sayis
iliskileri ‘irdelenmistir.

Yaklagik 1 km’® lik yer isgal eden ve tamamen aliivyonla kapli inceleme alaninda aliivyon
genis ova diizliiklerinde ve akarsu yataklarinda gelisen kum , cakil , silt ve kil ¢okelleri
seklindedir. Allivyon, Golclik volkanizmasinin triinii olan elemanlar1 icermekte olup az
miktarda kirectasi ve kumtasi kokenli elemanlar da bulundurmaktadir. Fosil bulunamayisi
nedeniyle yasi stratigrafik konuma gore Kuvaterner olarak belirlenmistir (Yalcinkaya,
1989). - .

Toplam 12 numune iizerinde yapilan labaratuvar caligmalariyla ;

Dogal Birim Hacim Agirlik ... .| 0,92 - 1,18 ( gr/ecm’)
Su Muhtevast.............................. 49 - 11,5 (%)
Tane Birim Hacim Agirhik ... ... .. .. 1,87 - 2,78 ( gr/cm’)
Likit Limit............................... 23-32

maksimum ve minimum degerleri arasinda oldugu goriilmiis, her birinin ¢aligma alani iginde
oldukca yaklasik bir dagilim sundugu anlasiimistir.

Elek analizi sonucu ;

Kil - Siit Orant................ 1,179 - 4,74 (%)
Kum Orant ... @ ... ... . 69,1 - 87,505 (%)
Cakil Orant................... 9- 27,5 (%)

Coo 0,605 -15,8
Coo 0,17 -1,44

maksimum ve minimum degerleri arasinda yer almis , Birlestirilmis Zemin Siniflamasina
gore zeminin cinsinin SP ( kotli derecelenmis kum - ¢akil ), S W ( iyi derecelenmis kum -
cakil ) karakterinde oldugu tespit edilmistir. Bu siniflamaya goére muhtemel dokanak
ayirtedilmis, inceleme alaninin zemin cinsi acisindan ondiilasyonlu bir hatla ikiye ayrildigi
gorilmiistiir.
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Inceleme alan1 icindeki bazi binalarin proje dzellikleri arastirilmis, yapilarin boyutlari, kat
adedi, temel tipi ve adedi, tasima giicii ve giivenlik sayisi bilgileri temin edilerek tek kattan
gelen yik (Q ,.,), toplam yik (Q , ) ve temas basinct (q,) matematiksel bagintilarla
hesaplanmustir.

Q.. = (Beton kalinligi + Tavan + Doseme + Kolon) x Bina alanit x Betonarme Birim
Hacim Agirhig.

Q,,, = (Katadedi + Cat1)xQ,,
q, = Toplam Yiik / Toplam Temel Alani

Mevcut binalarin imza edilmis temel tipi tekil temel olup, tasima giiciiniin 2 kg/cm’,
giivenlik sayisinin 3 oldugu goriilmiistiir. Halen mevcut bina projelerinin incelenmesinde
temas basinci - tagima giicii - glivenlik sayisi iligkisi hatali bulunmustur. Temas basinci -
giivenlik sayisi iligkisi irdelendiginde tasima gilicii kabul edilen tasima giiciinden biliyiik
cikmaktadir. Aksine tasima giicii 2 kg/cm’ kabul edildiginde giivenlik sayist 3'ten kiigiik
¢ikmaktadir. Bu durumda binalarin hasar gormesi gerekmektedir. Yapilarda hasar tespit
edilmediginden gercekte tasima giiciiniin projede belirtilenin aksine 2 kg/cm’ den biiyiik
oldugu anlagilmistir. Civar sahalarda yapilan konik penetrasyon degerleri incelendiginde

tastma giiciiniin 4,5-17 kg/cm’ arasinda degistigi goriiliir (Kiling, 1988)

Inceleme alaninda yeralti su seviyesinin 130 m. derinlikte oldugu DSI XVIII. Bolge
Miidiirliigii'nce yapilan sondajlarla anlasilmistir. Yeralti su seviyesinin ingaat isleri ve
deprem acisindan olumsuz bir etkisi yoktur.

Inceleme alaninin birinci derece deprem boélgesi oldugu goéz Oniine alinarak yeni insaat
yapilmasi disiintildiigliinde tasima giliclinlin o yer igin ayrica tayini ve tasima gilicliniin
derinlikle degisimine bagl olarak temel hafriyatinin tespiti gerekmektedir.

The geotechnic features of the Isparta city center soil

The investigated area includes a small area in Isparta city center which is located in the
lange Isparta plain limited with istasyon Street, Aksu Street and 105. street. The aim of this
study is to investigate engineering geological and soil mechanical features of Isparta city
center.The foundation project features of some buildings in the investigated area were
obtained from Isparta Municipality archives and reletionsship of their contact pressure -
bearing capacity - safety constant were compaired with each other.

Alluvial deposits which arecomposed of sand , gravel , silt and clay and river beds cover
approximately 1 sguare kilometres in the plain. Alluvium includes Golciik volcanism's as
well as partieks originated from previovsly formed sansstone and limesstone. sandstone,
limestone particles. It's age was assigned to Quaternary stratigraphically, despite absence of
fosills.

With the laboratory studies on 12 samples the following results have been found.
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Natural Unit Weight ... .. | 0,92-1,18 ( gr/cm’)

Water Content............................... 49 -11,5 (%)
Grain Unit Weight ... . 1,87 - 2,78 ( gr/em’)
Liquid Limit ... ... ... ... ... . 23 - 32

These values show a coherent distributionon in the investigated area.

With the sieve analysis , the following results were found

Clay-Silt Ratio......................... . 1,179-4,74 (%)

Sand Ratio................................... 69,1 - 87,505 ( %)
Gravel Ratio................................ 9-27,5 (%)
Cooroo 0,605-15,8

Coo 0,17-1,44

Based on these results , according to the Unified Soil Classification the soil was clamfied as
SP (poor graded sand and gravel) and SW (well graded sand and gravel). With this
classification the possible limit was defined and the investigated area has been divided into
two with an ondulating line on the same bases.

The floor load (Qfi,f)> total load (Q,tai) “"d contact pressure (q,) were calculated using the
size flat numbers, foundation types, foundation numbers, bearing capacity and safety
constant of some buildings, as falows;

Q foor ™ (Concrete thickness + Ceiling + Plate + Column) x Building Square x Reinforced
Concrete Unit Weight

Q toal = (Flat number + Roof) x Q .
q, = Total Load / Total Foundation Square

In the projects, the registered foundation type is footing and it was seen that the bearing
capacity is 2 kg/cm’ and the safety constant is 3. I1i these projects, the relation of the contact
pressure - bearing capacity - safety constant were estimated . When the relation between
contact pressure and the safety constant is recalculated, the bearing capacity was found to
be grater tham the bearing capacity on the registened project. In contrary, when the bearing
capacity is 2 kg/cm’, safety constant was calculated to be less than 3. According to the
previously calces lated parameétres the buildings should have been damaged but no damage
was observed on them. Therefare the bearing capacity must be greater than the capacity
given in the project.

From the study by DSI underground water level is 130 m. deep. Underground water level
has not a negative effect on construction work and earthquake.
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Bearing in mind the fact that the investigated area is situated in a seismic active region it is
necessary to recalculate the bearing capacity and the excavation amount in the foundation in
the course of planing and building affairs.
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Derin dolagimli mineralli sularin hidrojeokimyasal acidan
degerlendirilmesi: Corak, Karakaya ve Gumuskent (Nevsehir) mineralli
kaynaklari

Mustafa AFSIN

Nigde Universitesi, Aksaray Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 68100 Aksaray

Bu calisma kapsaminda ele alinan Corak, Karakaya ve Gilimiiskent mineralli kaynaklan
Nevsehir ve cevresinde yer almaktadir. Bu makalenin amaci, s6z konusu kaynaklarin
tektonizma ile iliskilerini, kayag-su arasindaki reaksiyonlarin iirlinli olan iyon degisimlerini
ve su kimyasi fasiyeslerini belirlemek ve elde edilen tiim sonuglarla yeraltisuyu dolagim
sisteminin Ozelliklerini ortaya koymaktir.

Bu amaglan gergeklestirebilmek icin, yeraltisu seviyesinin en diisiik ve en yiiksek oldugu
dénemlerde ilgili kaynaklardan alinan su érneklerinin kimyasal analizleri H.U. Uluslararasi
Karst Su Kaynaklan Uygulama ve Arastirma Merkezi (UKAM)'nde yapilmistir. Sicaklik,
pH ve serbest CO, gazi degerleri kaynak baglarinda Olgiilmiis olan kaynaklarin
hidrojeokimyasal acidan yorumlanabilmesi icin su kimyasi analiz sonuglan kullanilarak
¢okelme ortamlarinda bulunabilecek mineraller icin doygunluk indisleri WATEQF
bilgisayar programi yardimi ile hesaplanmustir.

Kaynak alanlar1 ve yakin cevresinde yiizeylenmekte olan Paleozoyik'ten Kuvaterner'e kadar
farkli yastaki kayaglari, heterojen yapilari ve tektonizmanin etkisi nedeniyle hidrojeolojik
ozelliklerine gore birbirinden kesin c¢izgilerle ayirmak oldukga giictiir. Ancak, birimler
pratik bir sekilde gecirimli, yar1 gegirimli ve gecirimsiz olarak siniflandirilmistir.

Kaynak alanlarinin temelinde yer alan birimlerden Tamadag metamorfitine ait sistler
gecirimsiz, Bozcaldag metamorfitine ait mermerlerin ¢atlakli, kirikli ve karstik bosluklu
boliimleri ise gecirimlidir. Bu birimleri kesen granitler genelde gecirimsiz olmakla beraber,
alterasyona ugradigi catlakli tst zonlarinda gegirimlidir. Kaynak alanlarmin degisik
lokasyonlarinda yer alan karasal, golsel ve bataklik ortamlarinda olugmus birimler arasinda
karbonat ¢cimentolu veya gevsek tutturulmusg cakiltasi, kumtasi ve kiregtagi seviyeleri pratik
olarak gecirimli; bitlimli seyi, linyitli marn ve kiltasi seviyeleri gecirimsiz; siltli seviyeler
ise yar1 gecirimlidir. Volkanik kayaclardan tiif, tiifit ve kiiller genelde gegirimsiz; bazalt ve
ignimbiritler agik catlaklarin derinligine bagh olarak diisey yonde gecirimlidir. Kizilirmak
formasyonuna ait ¢akil, kum, kumtasi ve karbonat ¢imentolu ¢akiltaglar1 gecirimli; kil igeren
seviyeler ise gegirimsizdir. Kizilirmak nehrinin aktigi alanda cok genis yayilim gosteren
yamag¢ molozu ile eski ve yeni allivyon, killi seviyeleri disinda gecirimlidir.

Inceleme alanlarindaki kaynaklar genelde catlak ve faylara baglh olarak bosalmaktadir.
Corak mineralli kaynaklar1 tiifler icerisinde gelismis catlaklara; Karakaya mineralli
kaynaklar1 Karadag fayina; Giimiiskent mineralli kaynaklari ise Giimiiskent fayimna baglh
olarak agiga cikmaktadir. Kaynak sularmin asil akiferi temelde yer aldigi disiiniilen
Bozgaldag metamorfitlerine ait mermerler olmakla birlikte kaynak alani yakinindaki
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kirectaglan ile granitler de sulara katkida bulunmaktadir. Kaynak alanlarindaki
volkanosedimanter birimler ise 6rtii kaya konumundadir.

Incelenen mineralli kaynaklarin sicaklik, pH ve EC degerleri sirasiyla 16,5-21°C, 6,5-6,9,
ve 1150-18000 p.S/cm arasinda degismektedir. Bu sularin iyon (meq/l) dizilimleri ve su
kimyasi fasiyesleri asagidaki gibidir.

Corak ve Karakaya mineralli su kaynaklan: Na'+K"™>Ca*">Mg*", Cr>HCO0,>S0,";Na-Cl-

HCO" Giimiiskent mineralli su kaynaklan: Ca**>Mg"">Na"™+K", HCO,>SO/*>Cr, Ca-
HCO.,

Corak ve Karakaya mineralli kaynak sularinda baskin iyonlar Na'-Cl olmakla birlikte
bunlari Ca’” ve HCO," izlemektedir. Sulardaki Na" ve Cl~ evaporit ve granitlere; Ca’" ve

HCO3" ise karbonatli kayaglara baglanabilir. Kaynak sularindaki Na'un yiiksek olmasinin
bir baska nedeni de Na' ile Ca*" arasindaki iyon degisimidir. Giimiiskent kaynak sularinin

karbonat sertligi % 50 den fazla olup, Ca®” ve HCO,~ iyonlarin % 50'den fazlasim olusturur

Sularda Ca® ve HCO,~'m baskin olmasi, CO, gazi igerigi yiiksek kaynak sularinm
mermerleri yikamasina baglanabilir. Toplam ¢6ziinmiis mineral madde miktarlari ve izotop
bilesimleri acisindan tiim mineralli kaynak sulart derin dolasimli, akiferle temas siiresi uzun
ve yash yeraltisularidir.

Hesaplanan doygunluk indisi degerlerine gore incelenen tiim mineralli su kaynaklarinda
kalsit, dolomit ve aragonit ¢okelebilir; jips anhidrit ve halit ¢dziinebilir. Na" ve CI" iyonlar
baskin olan Corak ve Karakaya mineralli kaynak sularinin karbonatli mineraller bakimindan
doygun olmasi bu sularin akiferlerinin karbonatli kayaglar olduguna fakat derinlerden
ylizeye dogru yiikselirken kisa siireli olarak evaporitlerle ve tuzlu kayaclarla temas etmis
olduklarina isaret etmektedir.

Incelenen tiim mineralli kaynak alanlarinda yer alan eski travertenlerin yanisira, sularin
akim yolu boyunca su kalmliginin az; kanal egimi, CO, gazi kaybi, pH ve sicaklik
degerlerinin yliksek oldugu ve tiirbiilan rejimde suyun sigrayarak aktigi alanlarda traverten
¢Okelimleri devam etmektedir.

Hydrogeochemical evaluation of deep circulation Corak, Karakaya and
Gumiusgkent mineral springs in Nevsehir, central Anatolia, Turkey

This study comprises Corak, Karakaya ve Giimiigkent mineral springs which are located in
Nevsehir and its vicinity. The purpose of this study is to investigate the relationship of
tectonism with the springs; to determine ion exchanges which are the products of rock-water
interaction and hydrochemical facies; and to explain of features of groundwater flow
system.
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In order to achieve these aims; water samples were collected from the springs for dry and
wet seasons, and were analyzed in water chemistry laboratory of International Research and
Application Center for Karst Resources (UKAM) at Hacettepe University. Temperature, pH
and free CO,-gas values were measured in outlet point of the springs. Saturation indices of
possible precipitated minerals in the spring waters were calculated by using WATEQF
program.

The rocks are exposed from Paleozoic to Quaternary in the springs' area. It is difficult to
classify these units according to their hydrogeological properties due to the heterogenity of
the rocks and the effects oftectonic activity. However, the units of similar hydrogeological
characteristics were grouped as permeable, semipermeable and impermeable.

Tamadag metamorphic schist layers are considered impermeable basement in the study
area, while, the highly fractured and karstic marbles of Boz¢aldag metamorphics are
permeable. The upper zones of the highly fractured and altered granites, cutting the
metamorphics, are permeable of the fluvial, lacustrine and marsh units in the different
locations of the study area carbonate cemented or poorly packed conglomerate, sandstone
and limestone levels are permeable and bituminous shale, lignite bearing marl and claystone
levels are impermeable; siltstones are semipermeable. Tuff, tuffites and volcanic ashes are
generally “impermeable; basalt and ignimbrites which have open vertical joints are
permeable coarse detritah belonging to Kizilirmak formation.such as gravel, sand, sandstone
and carbonate cemented conglomerates are permeable while clayey levels are impermeable.
Slope debris and ancient and recent alluvium, except clays extending along Kizilirmak river,
are permeable.

Springs generally emerge related to the joint and faults in the study area.. For instance,
Corak mineral springs emerge along the joints in tuffs; Karakaya mineral springs emerge
along Karadag fault, and Giimiiskent mineral springs emerge along Gilimiiskent fault line.
Marbles of Bozcaldag metamorphic basement rocks form the main aquifer of the springs;
but, they are also contributed by limestones and granites. Volcanosedimentary units in the
springs' area are cover rocks.

Temperature, pH and EC values ofthe springs vary in the intervals 16,5-21°C, 6,5-6,9, and
1150-18000 (J.S/cm, respectively. Order of ionic concentrations (meq/1) and hydrochemical
faciés are as follows:

Corak and Karakaya mineral springs: Na'+ K"™>Ca*>Mg> CI'>HCO5>S0 /m=(;1—I:Ich
Giimiiskent mineralli springs: Ca’">Mg* >Na'+K", HCO,">S0,">Cr, Ca-HCQ;

The major ion contents of Corak and Karakaya mineral springs are Na'-Cl and Cay—HCO;
respectively. The source of Na' and Cl" are from evaporate and granites; origin of Ca’* and

HCO," is carbonate rocks. Hence, an increase in Na content in the springs also occurs by a -
cation exchange mechanism between Ca’" and Na' ions during mineral-water interaction.
Carbonate hardness of Gilimiiskent mineral springs is higher than 50% and the main ions are
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Cat* and HCO3' which form higher than 50% of total ions. The source of Ca®* and HCO3"
are carbonates leached by high CO,-gas waters. The studied mineral springs represent deep
circulation with long residence time and old groundwaters according to total dissolved
solids and isotopic values.

According to the calculated indice values, al springwaters may be saturated with respect to
calcite, dolomite and aragonite minerals, but undersaturated with respect to the gypsum,
anhydrite and halite. Corak and Karakaya minera springs which have higher than 50% Na*
and CY and also saturated with respect to the carbonate minerals, implies that the carbonate
rocks form the aquifer but the groundwaters also had short time contacts with evaporates
while rising to their outlet points.

In addition to old travertine that extends in the springs' area, new travertines are formed at
the surface flow under certain conditions where turbulent and thin flow occurs with high Ph
and temperature values as well as high channel slope and CO? degasing.
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Acik maden isletmelerinde drenaj yontemleri ve hidrojeolojik kosullarin
onemi

Sibel DEMIRCI
Hacettepe Universitesi, Jeoloji (Hidrojeoloji) Miihendisligi Béliimii, 06532, Beytepe-ANKARA

Yeraltisuyuna iligkin problemler mithendislik amacli kazilarda en ciddi giicliiklere neden
olmaktadirlar. Bu calismalarda, yeraltisuyu, duraysizligin ana nedenlerinden biri olarak goze
carpar. Yeraltisuyuna iligkin drenaj ve duraysizlik sorunlari, acik maden isletmelerinde
birlikte goriilmekte ve bu nedenle potansiyel tehlikeler olusturmaktadir. Kazi.su tablasinin
altina ilerledikce, kaziya dogru' yeraltisuyu akimi baslar. Akis miktari, kazinin derinligine,
hidrolik egime ve litolojinin hidrojeolojik 6zelliklerine baghdir. Kazi alanina akisin yiiksek
miktarda oldugu durumlarda, alanda bir birikme olusmaktadir. Bu durum, suyun yeraltina
siizlilmesine ve su tablasinin yiikselmesine neden olmaktadir. Daha iyi ¢alisma kosullarinin
saglanmasi icin sizintilar sonucu biriken bu suyun drene edilmesi gerekmektedir. Ancak
kazi alanina yeraltisuyu akisinin engellenmesi veya en aza indirilmesi, igletme kosullarinin
iyilestirilmesi ve maliyeti azaltmak icin ana amag¢ olmalidir. Bunun icin yeraltisuyunun kazi
alanina ulagsmadan 6nce uzaklastiriimasi gerekmektedir.

Drenaj igin gelistirilmis olan bircok yontem vardir. Yontem segilmeden ve drenaj sistemi
tasarlanmadan Once beklenen sizint1 miktari, drene olacak alanin boyutlari ve su seviyesinin
diistiriilecegi derinlik belirlenmelidir. Ayrica akiferin ya da su igeren formasyonun
karakteristikleri de bliylik 6nem tasir. Akiferin basingli ya da serbest olmasi, transmisivite
ve depolama Kkatsayilari, derinligi ve kalinligi, statik su seviyesi ve akiferi besleyen
kaynaklar ve lokasyonlan bilinmelidir. Bu parametrelerden belirlenmesi gereken en
onemlileri, transmisivite ve depolama katsayilaridir. Ayrica drene olacak alandaki su hacmi
ve drenaj hizi, kuyu sistemin tasariminda biliylik 6nem tasir. Bu parametrelerin sabit debili
pompalama denemeleri sonucunda hesaplanmasi en uygun yontemdir. Bu paremetrelerin
genel hidrojeolojik kavramsal model ile birlikte belirlenmesinden sonra ancak, etkili drenaj
icin en uygun metot segilebilir. Bu amacla yaygin olarak kullanilan yontemler; kanallardan
su toplanarak pompaj, derin pompaj kuyulari, nokta kuyular, yatay drenler, vakum ve
elektroozmoz ana bagliklar1 altinda toplanabilir.

Litoloji, sert cimentolu malzemeden olusuyorsa, kanallardan su toplanarak pompaj yapilir.
Bu yontemde, dik egimli kazilar yapilir ve eg§im dibine hendekler acilarak hendeklere gelen
su buradan pompalanir ve drenaj saglanmig olur.

Su tablasinin derin oldugu alanlarda, bu seviyeyi kontrol etmek veya daha da diislirerek,
akiferdeki basinci azaltmak icin, derin pompaj kuyular1 acilir. Bu kuyular 6zellikle, diisiik
iletkenlikti formasyonlar altinda uzanan yiiksek iletkenlikli formasyonlarda su tablasi
kontroliinde kullanilir.

Gegici olarak yeraltisu seviyesini disiirmede kullanilan nokta kuyu yontemi, kuyularin 14
m araliklarla alan cevresine yerlestirilmesi ve bir kollektérle pompaya baglanarak suyun
toplanmasi seklinde uygulanir.
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Drenajin baska bir ¢esidi vakum metodudur ancak bu yolla kuyudan c¢ekilebilen su miktari
oldukca az olabilir. Kalici stabiliteye sahip egimli alanlarda yatay drenler kullanilir ve fazla
su gravite akigi ile alinir.

Elektroozmoz metodu, anot goérevindeki pompalar ve katot goérevindeki borular kullanilarak
uygulanir. Ozellikle su icerigi diisiik siltli topraklarda etkilidir.

Degisik jeolojik ve hidrolojik kosullara bagli olarak belirlenmesi gereken bu drenaj
yontemleri sonrasinda, genelde istenen diislim elde edilebilmektedir. Secilen drenaj
yonteminin etkin ¢oOziim saglayabilmesi alanin hidrojeolojik yapisinin iyi bilinmesine
baghdir.

Groundwater drainage methods in open pit mines and importance of
hydrogeological setting

Drainage is among the most serious problem related to groundwater encountered in
engineering excavations. In these studies, groundwater is the main reason of instability as
well. Drainage and instability problems related to groundwater are generally encountered in
open pit mines together and therefore the groundwater is a major potential risk for hazards.
Grounwater flow into the the excavation starts to be a problem as the excavation proceeds
down to a level below the water table.The rates of inflow depends on the depth of the
excavation, hydraulic gradient and the hydrogeological properties of the lithology. When the
rate of flow through the excavation is high, an accumulation occurs at the site. This situation
causes the infiltration of water which in turn causes rise of the water table. Water that
accumulates in pools must be drained for a better operation conditions. However preventing
or minimizing the groundwater flow into the excavation should be the major target, for the
sake of optimum operation conditions and lower costs of drainage. To achieve this, the
groundwater should be drained before it seeps into the site. Thus an appropriate method
should be employed for an effective solution that should result in keeping the water table at
a certain level.

There are several methods developed to achieve this. Before selection of the method and
design of the drainage system, rate of the expected seepage, dimension of the site drained
and the level to which the water table will be lowered must be determined. Also the
characteristics of the aquifer or the water bearing formation is very important. The aquifer
type (confined or unconfmed), transmissivity and storage coefficients, depth and thickness,
static water level, sources and sinks and their locations must be known. Among these,
transmissivity and storage coefficient are of special importance.

In addition, the volume of water and drainage velocity in the area should be taken into
consideration in the design of well system. Determination of these parameters by conducting

pumping test with constant discharge rate is the most convenient method.

Only after determination of these parameters together with the general hydrogeological
conceptual model, an appropriate method for an effective drainage can be selected.
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Methods commanly applied are; sump pumping, deep wells, well points, horizantal drains,
vacuum and electroosmosis.If the lithology is of hard cemented material, the sump pumping
method is more appropriate. Trenchs with steep slopes are dug where water is collected and
pumped to some remote areas. '

At sites where the water table is deep, pumping wells used, to control or lower the level to
reduce the pressure in the aquifer. These wells are used especialy to control the water table
in formations which have high permeabilities overlain by the formations of lower
permeabilities.

Wil point system that used to lower the groundwater level temporarily, constitues a series
of interconnected shallow wells located 1-4 m from each other along periphery .of the
excavation area and a main collector.

Another type of drainaige is the vacuum method but the amount of water that pumped from
the well may be very low by this way.

Horizantal drains are used at permanent stable slopes and excees water is drained by the
gravity flow.

" Electroosmosis method is applied by using pumps as anode and pipes as catode. This
method is effective especialy in the silty soils that have low water content.

After the drainage methods that must be determined, related to the different geologic and
hydrogeologic conditions, generally the desired drawdown is obtained.

The effectiveness of the selected drainage method strongly depends on a thorough
knowledge of the hydrogeological setting of the area.
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Geological Congress of Turkey

Mersin dolaymin hidrojeolojisi

Zeynel DEMIREL

Mersin Universitesi, Miihendislik Fakiiltesi, Cevre Miihendisligi Boliimii

Mersin ve Tarsus kent merkezlerinin igme ve kullanma suyu gereksinimi Berdan barajindan
karsilanmakta ve 2000'li yillarin baslarina kadar bir sorun yasanmayacagi diisiiniilmektedir.
Ancak lokal olarak, Ozellikle bolgede cok sayida bulunan sanayi tesisleri gereksinim
duyduklart suyu actiklari kuyulardan kazanma yolunu tercih etmektedirler. Mersin kent
merkezinde de yaz aylarinda su gereksiniminin bir boliimii sehir iginde bulunan kuyulardan
takviye edilmekte olup, sonugcta biiylik miktarlarda yeraltisuyu talebi ile karsilagilmaktadir.

Mersin-Tarsus arasinda yer alan ve yogun bir sanayi amagh arazi kullaniminin yer aldigi
Mezitli, Delicay ve Berdan ovasinin bati1 boliimii Mersin civarinin en 6nemli yeralti suyu
potansiyelini olusturur. Icel ilinde yeraltisuyu igceren formasyonlar 2571 km®lik bir drenaj
alanina sahiptir. Giineyde denize ulasan yeraltisuyu igeren formasyonlar kuzeye dogru yavas
yavag yikselir. Verimli akiferlerin bulundugu ova deniz seviyesinden 0-30 m
yiiksekliktedir. Ova doguda genis olup, batiya dogru dar bir serit halinde devam etmektedir.

icel Tlinde Akdeniz Iklimi hiikiim siirmektedir. Mersin Meteoroloji Istasyonunun 1929-1971
yillar1 arasi yagis ortaglamasi 617.4 mm' dir.Yilhk ortalama sicaklik ise 18.6 °C'tir. En
yiiksek sicaklik degerine Agustos ayinda (28 °C), en diisiik degere ise Ocak ayinda (9.5 °C)
rastlanir.

Temeli olusturan Paleozoyik yasli Karahamzausagi Formasyonu ve Ust Kretase yash
ofiyolitik melanjin iizerinde uyumsuz olarak Neojen yasl birimlerden Oligo-Miyosen yasl
Gildirli Formasyonu, Alt-Orta Miyosen yasli Karaisali Formasyonu ve Giiven¢g Formasyonu,
Orta-Ust Miyosen yash Kuzgun Formasyonu, Ust Miyosen-Pliyosen yash Handere
Formasyonu yer almaktadir. Bu formasyonlar birbirleriyle diisey ve yanal olarak
geciglidirler. Bolge Pliyosen sonlarinda karasal hale gecmis ve Pliyosen-Pleyistosen
zamanlarinda kuzeyden glineye kilometrelerce yaythmli etek diizii seklinde bir morfoloji
gelismistir. Yiiksek seki adi verilen bu morfoloji lizerinde, Erken Kuvaternerde aliivyon
yelpazesi ¢okelleri (yliksek seki konglomeralar1) fan delta cokelleri ve kiyr ¢okelleri ile
pedolojik kokenli olan paleosolik kalis (kolon horizonu), Akdeniz kirmizi topragi (Terra-
Rossa) ve sert kalis olugsmustur.

Akaclama kabaca Kuzeydogu-Gilineybati yoniinde uzanan dag sirasinin eksenine dik uzanir
ve glineye dogru gelismistir. Bolgedeki en onemli kaynaklar Atatiirk Okaliiptiis Ormani
civarindaki Yedigbz grup kaynaklaridir. Kaynaklarin toplam bosalimlart 50 1/sn
civarindadir. Kuzey kisimlarda Miyosen yaslh kiregtaglarindan ¢ikan kaynaklar 2-50 1/sn
bosalim h kontakt kaynaklaridir.

Berdan yeraltisuyu havzasinda; allivyonu olusturan sedimanlardan, cakil, killi ¢akil ve killi
kum seviyelerinden su alinabilmektedir. Bu birikim malzemeleri yeknesak olmayip, yatay
ve diisey yonde gecisli, kalinik ve yayilim Ozellikleriyle de degiskendir. Delicay
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dizluglinde ise delta cokellerinin killi cakil ve cakil seviyelerinden yeraltisuyu
alinabilmektedir. Efrenk diizliiglinde de taracalarit olusturan konglomeralar ile cakillarin
olusturdugu seviyelerden yeraltisuyu tiretimi yapilmaktadir. Bu birimlerin kalinliklart 10 ile
100 m arasinda degisim gosterirler. Mezitli diizlugiinde ise aliivyonu olusturan killi ¢akil
seviyelerinden bir miktar yeraltisuyu kazanilabilmektedir. Birimin kalinligi 10-30 m
arasinda degisir. Yanal ve diisey yonde gecisli bu birimlerde yapilan pompaj testlerinde
transmissivite degerleri 3.5 *10™ ile 3.35 *10"” m’/s degerleri arasinda belirlenmistir.
Kaliglerde acilan keson kuyulardan da cok az da olsa yeraltisuyu kazanilmaktadir.

Berdan-Efrenk ovalarinda yeraltisuyu akimi kuzeyden-giineye yani denize doérudur.

Calisma alaninda akifer kaya biliylilk oranda gecirimli malzemenin ylizeylendigi
boliimlerinden yani ylizeyden beslenmektedir. Bu bolgelerde son yillardaki yogun arazi
kullammmi ise yeraltisuyu Kkalitesini kalitatif ve kantitatif agidan olumsuz yonde
etkilemektedir.

Hydrogeological investigation of Mersin region

The watet' demand of Mersin and Tarsus cities are met by Berdan dam and it is expected that
the amount of water which comes from this dam is sufficient for the population growth until
" the first years of 2000. However, many industrial establishments prefer to meet their water
demand by groundwater. Furthermore, some of the water demand of Mersin during summer
seasons is met by groundwater. All these activities result in considerable big amounts of
groundwater to be used in Mersin region.

Mezitli plain, Delicay plain and the western part of Berdan plain, which are located between
Mersin and Tarsus cities, form the most important groundwater potential. These plains have
also a very intensive land use.

The water bearing formations reach the Mediterranean coast at the south and rise gradually
northwards. The altitude of the area is between 0 and 30 m from the sea level. The Berdan
plain is rather wide in the east and it gradually becomes narrow westwards.

The climate is Mediterranean climate. The annual average precipitation is given as 617.4
mm by the meteorology station of Mersin. The average temperature is 18.6° C, the
maximum and minimum temperatures being 28° C in August and 9.5° C in January,
respectively. '

In the investigation area, the basement rocks are Karahamzausagi Formation and Mersin
ophiolitic melange. The ages of these formations are Paleozoic and Late Cretaceous ages,
respectively. These formations are covered by the Gildirli Formation of Oligo-Miocene,
Karaisalt and Giiveng formations of Early-Middle Miocene and Handere Formation of Late
Miocene-Pliocene ages. These formations grade into each other both and vertically, At the
end of Pliocene, the environmental conditions changed to continental conditions and during
Pliocene and Pleistocene a north to south sloping morphology have developed with
extension of tens of kilometers . This morphology is named as high terrace and on top of it
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the early Quaternary aged aluvia fan deposits, delta deposits and shore deposits were
formed with paleosolic caliche of pedagogic origin, Mediterranean red soil and hard caliche.

The main streams of the area are Berdan River, Delicay, Efrenk and Mezitli creeks and these
form the delta. The most important spring in the investigation area is Y edigéz group springs,
which are located in the Atatirk eucalyptus forest. The total outflow of these springs is
measured as 50 L/sec by DSL There are some other springs in the northern part of the area
but these are less important.

The groundwater bearing formations of the Berdan plain are the Quaternary sandy gravel.
These sediments are not isotrop and they grade into to silty clay laterally and vertically. In
the Deligay plain, groundwater can be pumped through clayey gravel and gravel deposits. In
the Efrenk plain, the wells penetrate the gravel deposits, which form the terrace. The
thicknesses of these formations are between 10 and 100 m. Some less important amount of
groundwater is pumped through the claye gravel deposits in Mezitli plain. The thicknesses
of these deposits are approximately between 10 and 30 m. The transmissivity of these
deposits are determined to be between 3.5 *10"* and 3.35 *10"?> m/sec by some pumping
tests. There are some hand made wells in the caliche, which are not so important for the
groundwater budget.

The direction of the groundwater flow is southwards (to the Mediterranean Sea). The
recharge of groundwater is from precipitation and surface run off. The intensive land uses in
the recharge area have a negative impact on the groundwater quality and quantity.
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Nevsehir-Bogazkoy civarinda yildirim dugmesi ve fulgurit olusumu

Ahmet TURKECAN, Kemal TURELI, Talat YILDIRIM, Musa KAYNAK
MTA Genel Miidiirliigii, 06520 ANKARA
Yeryliziine yildinm distiigli zaman olay her zaman orada bitmez. Yildinm distigi

noktadan topraga ulasincaya kadar asag1 ya da 1sinsal olarak etrafa yayilir. Bu esnada bazi
jeolojik olaylara da neden olabilir.

Iste benzeri bir olay 1999 yili Mart ayinda Nevsehir — Bogazkdy'de yasandi. Diisen yildirmm
bir elektrik diregi araciligi ile topraga ulasmis ve olusturdugu cok yiliksek 1s1 nedeniyle
etrafindaki kay aclari ergitmis ve Fulgurit olarak adlandirilan glincel kayaci olusturmustur.

Nevsehir - Bogazkdy yoresinde kaya tiirii olarak obsidiyen, riyolit, bazalt, ignimbirit ve
altivyon (volkanik kiil, obsidiyen blok ve cakillar ile riyolitik ve perlitik blok ve cakillar
icermekte) izlenmektedir. Yildinm o6zellikle volkanik kum ve kiillerin hakim oldugu
aliivyon alana diismiis burada enerjisi ¢cok yiiksek 1stya doniismiis ve cevresindeki kayaclart
ergitmistir.. Ergime ile agiga c¢ikan gazlar (karbondioksit ve su buhari) i¢ basincin etkisi ile
disari cikarlarken kok benzeri tiip seklinde kanallar olusturmuslardir. Bu kanallari ug
kisimlart acik olup, i¢ kisimlari amorf cam olarak sekillenirken, ceperlerine dogru gaz
bosluklarinin yer aldigt amorf cam izlenmektedir. Ceperin en dig kisminda ise ana kayaca ve
bilesenlerine ait ergim emis kayag parcalart yapigsmis olarak bulunmaktadir.

Bogazkoy'deki Fulguritlerin fiziksel ozellikleri soyle Ozetlenebilir:

Cok narin olup hemen kirilirlar,

Olustuklar1 yerde kok benzeri yapidadirlar,

Kiigiik ve ikincil olarak dallanmuislardir,

Dis yiizeyleri agik gri renkte ve gozeneklidir,

Camsidirlar, '

Genellikle asidik nitelikli ince taneli kumlar ¢eperlerine yapigsmig olarak bulunur,
ic lelh’llaI‘l diiz ve kaygan amorf camdan yapilmustir,

Icerden disar dlogm sarim51 yesil kisim kiiresel gaz bosluklar icerir,

I¢ kismui parlak siyah, gri ve parlak kahverengi renklerdedir.

The lightning strike and occurrence of fulgurites in Nevsehir-Bogazkoy
region

When the lightning strikes the earth, the excitement does not stop there. The lightning
current will continue to flow either downward or radially outward from the strike point until

it finds ground. And sometimes during this time some geological events may occur.
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In March 1999 about the Nevsehir-Bogazkdy region such an event occurred. A lightning
strike reached the ground by help of an electricity pole and melted the surrounding rocks by
causing very high heat and formed the recent rock named Fulgurite.

In Nevsehir-Bogazkdy region obsidian, rhyolite, basalt, ignimbrite and alluvium (which
consists of volcanic ash, blocks and pebbles of ryholitic, perlitic rocks and obsidian) can be
observed. The lightning struck the alluvium deposits where volcanic sand and ash is
dominant and its energy was transformed to very high heat which melted the surrounding
rocks. With release of gases (carbon dioxide and water vapour) tube shaped root-like
channels were formed due to melting. The endings of these channels are open, the inner
parts are formed as amorphous glass, and amorphous glass with gas bubbles could be
observed towards the rims. At the outermost part of the rim, unmelted rock fragments can be
found as adhering material.

Physical properties of Bogazkdy Fulgurites can be summarized as follows;

Very delicate and could be easily broken,

Display root like structures at the place of occurrence,
Comprise small and secondery branshes,

The outer surface is porous and light grey colored,

Glassy,

Acidic fine grained sands adhere to the rims,

Inner zone is made up of smooth and slippery volcanic glass,

From inner zone to the outer yellowish green parts consist of spherical gas
cavities,

Inner zone is shiny black, grey and shiny ochre colored.
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Piroksen standartlarinin yapi1 formillerinin yeniden hesaplanmasi

Meral DOGAN', Umran DOGAN?, Serhat OZBAY?, Mehrali EROGLU?, Ash HONDU?,
Ozlem ARGUN’, Nalan AYDOGDU’, Mehtap KOKCU’, Elif ONDOGAN’, Yasemen
SEN’

'Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii
YUnkara Universitesi, Jeoloji Miihendisligi Boliimii

Bu calisma, diinyanin c¢esitli bolgelerinden ‘toplanan c¢ok sayida piroksen standardinin
yeniden hesaplanmasi amaciyla yapilmistir. Asil amag¢ bugiline kadar yapilan calismalarda
cesitli nedenlerle ortaya ¢ikan hesaplama hatalarinin diizeltilerek mineral arastirmalarina ve
aragtiricilarina kullanilabilir yeni datalar hazirlamaktir.

Calismada piroksen standartlarinin yapi formiillerinin hesaplanmasi icin 6 oksijen temel
alinmigtir. Hesaplama icerigi 9 kolon tlizerinden yapilmistir. 1. kolon, yapinin icerdigi
oksitleri listeler. 2. kolon,  oksit bilesimini agirlik¢a oksit ylizdesi olarak belirtir. 3. kolon,
oksitlerin molekul agirlik degerlerini verir. 4. kolon, agirlikca oksit yiizdesinin oksitlerin
molekiil agirhgma boliinmesiyle elde edilir. 5. kolon, 4. kolondaki her oksidin icerdigi
oksijen atomu sayisi ile carpilarak elde edilir ve 5. kolonun sonunda toplam deger (2)
hesaplanir. Bu caligmada proksen formiilii 6 oksijen varsayimina gore yapildig1 igin 6. kolon
her bir oksidin 6/S ile carpilmasiyla elde edilir. 7. kolon; yapi hesabinda kullanilan
elementleri listeler. 8. kolon, 6. kolondaki oksijenle birlesen katyon sayisini verir. ‘Ornegin
Si0, 'de 2 oksijen icin sadece 1 silisyum vardir ve boylece 6. kolonun girdisi 12 ile carpilir.
Al1,0, 'de ise her 3 oksijen igin 2 aliiminyum vardir ve bdylece 6. kolondaki deger 2/3 ile
carpihr. Iki degerlikli iyonlar icin (Fe*’, Mg", Ca", Ni"’, Mn™) 8. kolon, 6. kolonun
aynisidir; 1 degerlikli iyonlar icin (Na™', Li"") 8. Kolon, 6. kolonun 2 katidir; 3 degerlikli
iyonlar igin ise (Al1”, Fe"™, Cr"™) 8. kolon, 6. kolon degerinin 2/3 'iine esittir. 9. kolonda ise
silisyumla doldurulmamus tetrahedral bolgenin aliiminyum ile dolduruldugu ve geri kalan
alliminyum atomlarinin oktahedral bolgede yerlestigi kabul edilmistir. Dolayisiyla 9. kolon,
formiildeki iyon dagilimini en son sekliyle gosterir.

Re-calculation of structural formula of pyrdxene standards

In this study, pyroxene standards from various places of the world have been re-calculated.
The main aim ofthe work is to correct any miscalculation and make the data available to the
mineral research community.

The structural calculations of the pyroxenes are calculated based upon 6 oxygens. The
calculation procedure is described and is composed of nine columns. Column 1, lists the
formula of oxides concerned. Column 2, lists the composition of the mineral expressed as
weight percentages of the constituent oxides. Column 3, shows molecular weight of oxides
concerned. Column 4, is derived by dividing weight percent of each oxide to molecular
weight of the oxides. Column 5, is derived from column 4 by multiplying by the numbers of
oxygen atoms associated with each of the element concerned and at the end of column 5, the
" total (£) is calculated. Since pyroxene formula is calculated based on 6 oxygen atoms, this
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is performed by multiplying each oxide by 6/E. Column 7, lists the elements used in
structural calculations of pyroxenes. Column 8, gives the number of cations associated with
oxygens in column 6. For example, for SIO2 there is one silicon for 2 oxygens so the column
6 entry is multiplied by 1/2; for A1,0, there are 2 aluminums for every 3 oxygen so the
column 6 entry is multiplied by 2/3. For divalent ions (Fe™, Mg™, Ca”, Ni”’, Mn"),
column 8 is equal to column 6; for monovalent ions (Na", Li") column 8§ is equal to twice as
column 6; and for trivalent ions (Al”, Fe", Cr") column 8 is equal to 2/3 of column 6. It is
assumed that the tetrahedral sites which are not filled by silica are occupied by Al, and the
remaining Al atoms are in the octahedral coordination. Therefore column 8 includes
adjusted number of ions in the formula assuming the total number of ions in the tetrahedral
sites is 8. Therefore, column 9 consist of final outcome of the number of ions in the
formula.
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Amfibol standartlarinin yap1 formiillerinin yeniden hesaplanmasi

Umran QOGAN‘, Meral DOGAN?, Zafer DOGRUEL', 1revm YESILYURT', Deniz ISIK',
Ayse BAGIRGAN', Yasemin DEMIRCI', Meltem ERDOGAN', Elif 0ZATMACA',
Serkan OZBEK', Gokce USTUMSIK'

‘Ankara Universitesi, Jeoloji Miihendisligi Béliimii
'Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii

Bu caligmada diinyanin cesitli yorelerinden derlenen ¢ok sayida amfibol standardinin yapi
formiilleri yeniden hesaplanmigtir. Calismanin temel amaci literatiirden derlenen bu
standartlarda herhangi bir eksik veya yanlig varsa bunu diizeltmek ve elde edilen sonuclan
minerallerle ilgilenen arastiricilarin kullanimina sunmaktir.

Amfibollerde yapisal formiil temelde 24 oksijen veya 22 oksijen ve (OH), hesaplanir. Her
element oksit icermese bile agirlikga oksit ylizdesi ile ifade edilir. Bu hesaplama mantigi
kabul edilebilir cilinkii her elementin kristal yapisina uygun oksijenler ile baglandigi
diistiniiliir. Fakat oksijen yapidaki tek anyon degilse hesaplama daha karmagik bir hale
gelebilir.

Hesaplama icerigi 9 kolon tizerinden yapilmistir. 1. kolon, yapinin icerdigi oksitleri listeler.
2. kolon, oksit bilesimini agirlikca oksit yiizdesi olarak belirtir. 3. kolon, oksitlerin molekiil
agirhik degerlerini verir. 4. kolon, agirlikca oksit ylizdesinin oksitlerin molekiil agirligina
boliinmesiyle elde edilir. 5. kolon, 4. kolondaki her oksidin igcerdigi oksijen atomu sayisi ile
carpilarak elde edilir ve 5. kolonun sonunda toplam deger (S) hesaplanir. Bu caligmada
amfibol formiili 24 oksijen varsayimina gore yapildigi icin 6. kolon her bir oksidin 24/E ile
carpilmasiyla elde edilir. 7. kolon, yap1 hesabinda kullanilan elementleri listeler. 8. kolon, 6.
kolondaki oksijenle birlesen katyon sayisini verir. Ornegin Si0, 'de 2 oksijen i¢in sadece 1
silisyum vardir ve boylece 6. kolonun girdisi 1/2 ile carpilir. A1,0, 'de ise her 3 oksijen igin
2 aliiminyum vardir ve bdylece 6. kolondaki deger 2/3 ile carpilir. iki degerlikli iyonlar igin
(Fe”, Mg"™, Ca™, Ni”?, Mn"?) 8. kolon, 6. kolonun aynisidir; 1 degerlikli iyonlar i¢in (Na"',
Li™") 8. Kolon, 6. kolonun 2 katidir; 3 degerlikli iyonlar igin ise (Al"\ Fe**, Cr") 8. kolon, 6.
kolon degerinin 2/3 ‘'line esittir. 9. kolonda ise silisyumla doldurulmamis tetrahedral
bolgenin aliiminyum ile dolduruldugu ve geri kalan aliiminyum atomlarmin oktahedral
bolgede, yerlestigi kabul edilmistir. Dolayistyla 9. kolon, formiildeki iyon dagilimini en son
sekliyle gosterir.

Re-calculation of structural formula of Amphibole standards

In this study, amphibole standards from various places of the world have been re-
calculated. The main aim of the work is to correct any miscalculation and make the data
available to the mineral research community.

The structural calculations of the amphiboles are in general based upon 24 oxygen or 22
oxygen and (OH),. Each element is expressed as a weight percentage of oxide, even though

the oxides do not exist as such in the mineral. The calculation procedure is justifiable, since
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each element can be thought of as associated with its appropriate share of oxygen atoms in
the crystal structure. However, when oxygen is not the only anion present, the calculation is
somewhat more complicated.

The calculation procedure is described and is composed of nine columns. Column 1, lists the
formula of oxides concerned. Column 2, lists the composition of the mineral expressed as
weight percentages of the constituent oxides. Column 3, shows molecular weight of oxides
concerned. Column 4, is derived by dividing weight percent of each oxide to molecular
weight of the oxides. Column 5, is derived from column 4 by multiplying by the numbers of
oxygen atoms associated with each of the element concerned and at the end of column 5, the
total (Z) is calculated. Since amphibole formula is calculated based on 24 oxygen atoms,
this is performed by multiplying each oxide by 24/S. Column 7, lists the elements used in
structural calculations of amphiboles. Column 8, gives the number of cations associated
with oxygens in column 6. For example, for SIO, there is one silicon for 2 oxygens so the
column 6 entry is multiplied by 'A; for ALO; there are 2 aluminums for every 3 oxygen so
the column 6 entry is multiplied by 23 . For divalent ions (Fe'?, Mg, Ca* Ni*?, Mn*?),
column 8 is equal to column 6; for monovalent ions (Na', Li*) column 8 is equal to twice as
column 6; and for trivalent ions (Al™3, Fe*®, Cr™) column 8 is equal to 2/3 of column 6. It is
assumed that the tetrahedral sites which are not filled by silica are occupied by Al, and the
remaining Al atoms are in the octahedral coordination. Therefore column 8 includes
adjusted number of ions in the formula assuming the total number of ions in the tetrahedral
sites is 8. Therefore, column 9 consist of final outcome of the number of ions in the
formula.
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Karstik akiferlerde beslenmenin belirlenmesinde uygulanan
yaklasimlarin irdelenmesi

Aylin BASAL
Hacettepe Universitesi, Jeoloji (Hidrojeoloji) Miihendisligi Boliimii, 06532, Beytepe-ANKARA

Yiiksek  heterojenlik ve  anizotropi, karstik ortamlarin  hidrojeolojik  agidan
tanimlanabilmesini saglayan temsil edici birim hacmin (REV) belirlenmesini gliclestiren
sorunlarin basinda gelmektedir. Bu tiir ortamlarda ¢oziinme yapisal unsurlar tarafindan
belirlenen  zayif zonlarda gerceklesmektedir. Bu sekilde gelisen erime kanallari akim
yollarin1 olusturmakadir. Taneli ortamlarda tane boyu ve dizilimine bagli olan
gozenekliligin sabitlendigi kontrol hacmini tanimlayan REV, karstik ortamlarda daha cok
kirik-catlak yogunlugu, kirik-catlaklarin birbirleriyle baglanti dereceleri ve c¢oOziinme ile
genislemis kirik boyutlarina baghdir. Bu tiir kontrol hacmi tanimlamast herseyden once
karst yeraltisuyu sisteminin en onemli bilesenlerinden biri olan beslenme kosullarinin
belirlenmesi agisindan onemlidir.

Tanesel ortamlarda beslenme (R), drenaj alani (A), yagis siddeti (Pj), toprak kalinlig: (h,),
doygun olmayan bolgenin kalinligi (h,”), bitki ortiisii (V), toprak nemi (8), egim (S) ve
stiziilme kapasitesi (I) gibi Ozelliklerin bir fonksiyonu olarak,

R=1(A, Pi,h,h, I, S,V,0)

seklinde ifade edilebilir. Tanesel ortamlarin gérece homojen oldugunun varsayilmasi bu
ozellikler icin ortalama degerler alinarak beslenme miktariin hesaplanabilmesini
saglamaktadir. Karstik ortamlarda beslenme rejiminin alansal ve zamana bagli olarak
degisimler gostermesi, tanesel ortamlarda uygulanan yaklagimlarin yetersiz olmasina neden
olmaktadir. Bununla birlikte, karst yeraltisuyu sisteminin yonetimi acisindan bilinmesi
gereken beslenme kosullarinin ortaya koyulabilmesi birtakim varsayimlarin yapilmasini
gerektirir. Buna bagh olarak karst ortamlarinda alansal (diffuse recharge) ve noktasal (point
source recharge) olmak tlizere tanimlanan fakli beslenim tiirleri ayn1 havza icerisinde farkli
yogunlukta etkili olabilmektedir. Karstik ortamlarda beslenme (Rk), ylizey morfolojisi (M),
kirik-gatlak yogunlugu (pk ), kirik-gatlaklarin baglanti dereceleri (i), ¢0ziinme ile gelisen
kirik-gatlak boyutu (L), dudenlerin yutma kapasiteleri (Qd), toprak kalinhig: (h,), doygun
olmayan bolgenin kalinlig1 (h,b), bitki ortusi (V), egim (S), toprak nemi (9), beslenme tiirti
(T), bosalim (D), yagis (Pj), ortiili, yerel karstlagma tabani (K) veya ¢iplak karstik alandan
siziilme (I) gibi zamana ve konuma bagl degisim gosteren ozelliklerin bir fonksiyonu
olarak,

Rk™ f(w Pi, wM, wD, wh,, wpk., wi, wh ., wl, wS, wV,wT, wQd, w9, wK)

seklinde tanimlanabilir. Bu nedenle karstik ortamlarda, degiskenlerin beslenme fonksiyonu
icerisindeki agirliklart alansal olarak degisebilecegi gibi zaman icerisinde de degisim
gostermektedir. Karstik ortamlarda beslenme miktarina etki eden parametrelerin
belirlenmesindeki gii¢cliik nedeniyle bugiine kadar yapilan caligmalar karst ortamlari icin

401



sayisal olarak en kolay belirlenebilen parametre olmasi nedeniyle havzadan bosalim
miktarina dayandirilmistir.

Bugiine kadar yapilan ¢alismalarda, ortama diisen yagis miktarinin buharlagma miktarini
astigt durumlarda karstik ortamlarda akigsa gecen ylizey suyunun biiylik bir yiizdesinin
beslenmeye donlistiigli sonucuna varilmistir. Ancak karstik ortamlarda akim ve bosalim
verilerinde goriilen belirgin donemsel degisimler uzun dénemleri kapsayan goézlemlerde
depolamadaki yillik net degisimi ve su kaynaklarinin yonetimi acisindan yeterli bilgileri
vermemektedir. Ayn1 zamanda kaynak hidrograflarinin suyun kimyasal 6zelliklerinin zaman
icerisindeki degisimini gbsteren kemograflarla birlikte degerlendirilmesiyle karstik
ortamlarda depolamadaki degisim belirlenebilmektedir. Boylece karstik havza icin net
bosalim miktari ile dinamik beslenme miktari elde edilebilmektedir.

Bununla birlikte karstik ortamlarda beslenme alaninin geometrisi ve baskin beslenme tiirti
izleme yontemleri kullanilarak ortaya koyulabilmektedir. Kararli ¢evresel izotoplar (kloriir,
brom, O' - déteryum) ve bazi radyoaktif izleyiciler karstik ortamlar icin beslenme
miktarinin ve alanin belirlenmesinde genis kullanima sahiptir. Ancak izleyici yontemlerinin
kullaniminda da karstik ortam tizerindeki bitki ortiisii, toprak dagilimlari, sinir kosullar1 ve
bolgesel birtakim verilerin belirlenmesi gerekmektedir. Farkli kirik-¢atlak sistemlerinin ve
¢ift gozenekliligin (double porosity effect) etkisi izleme yontemleri ile yapilacak
hesaplamalarda dikkate alinmalidir.

A review of approaches used in description of recharge of karstic
aquifers

Description of a representative elementary volume (REV) which is required for a realistic
solution to groundwater flow problems is almost impossible due to the high degree of
heterogeneity and anisotropy in karst aquifers. In karstic areas, dissolution of rocks proceeds
along the weak zones that follow the structural elements. Solutional canals are the main flow
paths in karstic aquifers. In granular aquifers, the representative elementary volume, REV,
describes the stable average porosity that depends on size and distribution of the solid
particles. However, in Kkarstic aquifers this parameter depends on fissure density,
interconnectivity of fissures and fissure size that expanded with dissolution. This kind of
definition of REV is important especially in determination ofthe recharge regime, one ofthe
most important components of the karst groundwater system.

Recharge is the function of various parameters such as drenage area (A), precipitation
intensity (P;), soil thickness (h,), unsaturated zone thickness (h,,,), type and extension of
vegetation cover (V), surface slope (S) and infiltration capacity (I) in granular areas. It can
be expressed as;

R= f(A: Pja hsa hdob: l; Sa V)

Assumptions of relative homogeneity in granular areas are required to ease the
determination of recharge with average values of these parameters. On the contrary these
approaches applied to granular aquifers are inefficient and fall short for karstic areas where
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the recharge regime varies not only in space but also in time. To define the recharge
conditions that are, essential for an optimum management of karst groundwater system,
again some assumptions should be made. Two types of recharge mechanisms are defined in
karstic areas; diffuse and concenrated. Both types may be effective simultaneously in same
area with different intensities. In karstic areas recharge parameters that may change in space
and time, such as surface morphology (M), fissure density (picc), interConnectivity of fissures
(i), fissure size that expanded with dissolution (L), swallow capacity of sinkholes (Qd),
precipitation intensity (Fj), soil thickness (hs), unsaturated zone thickness (hyb), type and
extension of vegetation cover (V), surface slope (S), soil moisture content (0), recharge type
(T), infiltration capacity from covered or bared karstic rock (1) and local erosion base (K);

Rk = f(wFj, wM, wD, whg, wpitg, wi, whioh, wl, wS, wV ,wT, wQd, w8, wK)

The weight of each parameter in the recharge may vary spatially or temporally. In the
previous studies, determination of recharge was based on mainly discharge from karstic
basin because of the difficulties in determination of the parameters listed -above.

Mogt .of the works in karst consider that the mgjor part of the surface runoff occurring when
the precipitation exceeds the evaporation infiltrates and contributes to recharge. However,
periodical variation on the recharge and discharge data in karstic areas are not sufficient to

1 understand the net change in the storage which is of great importance from the stand point

of management of the water resources. Change in storage can be determined in karstic areas
with evaluation of spring hydrographs together with chemographs that shows the temporal
variation of chemical properties of the water which gives the net discharge and dynamic
recharge for karstic areas.

The most reliable results for geometry of recharge area and dominant recharge type can be
obtained by tracer analyses. Environmental stable isotopes (chloride, bromide, O
deuterium) and some radioactive tracers are .commonly used in karstic areas. However
vegetation and soil cover, boundary conditions and some regional data are necessary for
application the tracer methods. Distribution of fracture systems and the double porosity
effect should be taken into consideration when applying the recharge in karstic areas.
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Fay /onlarinin belirteci kataklastik kayaglarin smiflama kriterleri ve
kataklaz zonlarmin degisik muihendislik yapilarinin ve yerlesim
alanlarinin tasarlanmasindaki onemi

Murat AY, Umit TOLLUOGLU

Hacettepe Universitesi, Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Ankara

Fay zonlannda olusan dinamik metamorfizma iiriinii kataklastik kayaclar, Tirkiye'de
oldukca siirli calisilmig bir ilgi alanidir. Kataklastik kayaglar, parcalarin birbirleri ile
kaynagsmis olup olmamasi, ufalanma ve parcalanma ile yeniden kristallesme ve yeni mineral
olusumu arasindaki iligkiler, kayacin icerdigi porfiroklast ve matriks miktari,
porfiroklastlarm biiytikliigii gibi kriterler gézoniine alinarak smiflandirilmaktadir.

Fay zonlarmin tipik belirteci olarak bilinen kataklastik kayaclarin mineralojik - petrografik
ve jeomekanik oOzelliklerinin belirlenmesi, bu tiir kayaglarin yayilim sergiledikleri kataklaz
zon haritalarinin ortaya cikarilmasi degisik miihendislik yapilart ve yerlesim alanlarinin
tasariminda titizlikle dikkate alinmasi gereken bir konudur. Bu konuda, San Anderas Fay
Zonanda (USA) ve Orta Tektonik Zon (MTL - Japonya) boyunca detayli ¢alismalarin
yapildig1 literatiirden bilinmektedir. Japonya'da MTL kataklastik zonundan sistematik
olarak ornekler alinmis, petrografik tanimlari yapilmig, bu zon alt zonlara ayrilmis ve fayin
etkilesim alanlari detayli olarak ortaya cikarilmistir. Tirkiye'deki 6énemli fay zonlannda
yapilacak yanal ve diisey yondeki sistematik 6rneklemeler ve birimlerin petrografik tayinleri
fay zonu etkilesim alanlarinin belirlenmesinde 6nemli olacaktir. Ozellikle, iilkemizde
meydana gelen son depremler yerlesim alanlarinin ve sanayi bolgelerinin bilgiden yoksun
tasarlandigina kotii ornekler olusturmaktadir. Fay zonunda olusan kataklastik kayaclarin Ug
boyutlu etkilesim alanlarinin belirlenmesi, ayrica jeomekanik o©zelliklerinin ortaya
konulmast ve modellenmesi degisik mihendislik yapilart ve yerlesim alanlarinin
tasariminda dncelikli bir calisma olarak ortaya ¢ikmaktadir. Ornegin Bolu tiineli, Anadolu
Otoyolu - Viyadiikleri ile Tiipras v.b. yapilarin jeoteknik acidan riskli alanlarda yapilandigi
gergegi bilgi noksanliginin carpici 6rnekleri olarak dikkat cekmektedir. Tiirkiye'de gerek
KAF zonu boyunca, gerekse diger aktif fay zonlannda kataklastik kaya¢ orneklemesi, fay
zonu haritalarinin hazirlanmasi ve etkilesim alanlarinin belirlenmesinin jeoloji disiplininde
calisan yerbilimciler icin temel bir kaynak olusturacagi diistincesindeyiz.

Dinamik metamorfizma Orojenik ve epirojenik bolgelerde kirilma, kivrilma ve akmaya
neden olan basinclar etkisi ile kayaclarda ve kaya¢ olusturan minerallerde ortaya cikan
deformasyon, bunlarin elastikiyet sinirin1  gecerse, kayac veya mineraller mekanik
deformasyona ugrar, kirilir ve ufalanirlar. Bu silirece kataklaz, bu siirec sonucu olusan
kayaclara kataklastik kayaclar denir.

Yerkabugunun ylizeye yakin bolgelerinde, kayac dayanimini asmayacak yiikseklikteki
basinglar altinda (yaklasik 1-10 km derinliklerde) kayaclar elastik davranis gosterirler.
Kayaca etki eden basing bu bolgelerde kayac dayanimini asan yiiksekliklerde ise, kayaclar
kirdgan (brittle) ozellik gosterirler ; kirilir ve parcalanirlar. Yerkabugunda belirli bir
derinlikten itibaren ise, (yaklasik 10-15 km) kayaclar plastik davranis sergilerler.
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Kataklastik kayaclarin olusumunda, stress, akiskan faz ve basin¢ dnemli faktorlerdir.

Kataklastik kayaclarin  siniflandirilmasinda, diger kaya¢ tiirlerinde dikkate alinan
mineralojik bilesim veya kimyasal bilesim herhangi bir 6nem tasimaz. Ciinkii herhangi bir
kayag tiirtinden itibaren ultramilonit veya baska bir kataklastik kayag¢ olusabilir.

Genel olarak kataklastik kayaclarin siniflandiriimasmdaki kriterler sunlardir ;

1. Parcalarin birbirleri ile kaynasmis olup olmamasi.

2. Ufalanma ve parcalanma ile yeniden kristallesme ve yeni mineral olusumu arasindaki
iligkiler.

3. Kayacin icerdigi porfiroklast ve matriks miktari.

4. Porfiroklastlann biiytkligi.

The classification criteria of cataclastic rocks that marked fault zones
and the importance of cataclas zones on designing different engineering
structure and settling area

Dynamic meétamorphic products, cataclastic rocks which occurred fault zones, are very
bounded subject in Turkey. Cataclastic rocks are simply classified these criters like a welded
or not of fracture, a relationship with recrystallization and neomineralization that occurred
by crumbling and fracturing, the quantity of porphiroclast and matrix in rocks, the size of
porphiroclasts etc. ‘

Known typical marked of fault zones of cataclastic rocks are determining of mineralogical -
penographical and geomechanical features, making of cataclastic zone map are the take note
of important subjet on the conceiving different engineering structure and settling area. The
detail studies along the San Anderas Fault Zones (USA) and Median Tectonic Line (MTL-
JAPAN) are known from literature. In Japan, a handspecimens had been taken
sistematically, had been defined petrographically, this zone have been divided into subzones
and the interaction area of faults heve been founded in detail. Horizantally and vertically
sistematically taken handspecimen that will be done on the important fault zones in Turkey
and the petiografic determination of rocks will be important for defining of fault zone
interaction area. Especially, recent earthqaukes that occurred in our country are very badly
examples as a the lack of information on conceiving of settling and industry area. The
defining of the 3D interaction area of the catalastic rocks that occurred fault zones, besides
determination of geomechanical features and modelling are the priority studies for
conceiving different engineerinf structure and settling area. For example, as Bolu tunnel,
Anadolu ‘Highway and Viaducts and Tiipras etc. structure have been constructed dangerous
area as geotechnical. This reality are very remarkable examples for the lack of information.
We think that taken handspecimen of cataclastic rocks that are located not only along the
KAF zones, but also other active fault zones in Turkey, preparing fault zone map and the
determining of interaction are the main source data for geologist studying on geology
subject.
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Is Merkezi
10.000 m?
ankrajli,

mini kazikh
iksa perdesi

ankraijh,
mini kazikh
betonarme
perde

4500 m?
shotcrete,
zemin givisi

4600 m?
ankrajlt mini
kazik-kuyu
iksa perdesi
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VMADDE VE MADEN SAHASI SONDAJLARI

ALISMALARE
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USTEK INSAAT TAAHHUT MUSAVIRLIK
SANAYI VE TICARET LIMITED SIRKETI

FAALIYETLERIMIZ ) | HiZMETLERIMIZ

Zemin Etiitleri Jeoteknik Etiit
Zemin ve Kaya Mekanigi Lab. Hizmetleri Jeolojik Etiit
Temel Sondajlan Jeofizik Etiit
Arazi Deneyleri Proje
Maden ve Su Arama Danigmanhk ve
- Miisavirlik Hizmetleri

Merkez: Ismelpaga Cad. No:43/1 64100 U$AKITURKIYE Tel:80. 276. 223 38 50 Pbx Fax: 0. 276. 215 80 54
Labort.:Org. San. Bolgesi 105.Cad. 64100 USAK/ TORKIYE Tel:80. 276. 266 73 50 Pbx Fax: 90.276. 266 73 52
e.mail:ustek@usasas.com.tr hitp:/Awww.usasas.com tr.



I.. MADENCILIK, INSAAT, JEOLOJI, JEOTEKNIK,
SONDAJCILIK SANAYI VE TICARET LTD. STI.

JEOTEKNIK VE SONDAJCILIK ALANINDA VERDIGIMIZ HIZMETLER
o BINA TEMEL ZEMINLERI
» TOPLUKONUT
 TURISTIK TESIS
 IMAR PLANI
 OTOYOL GUZERGAHLARI
 DEMIRYOLU GUZERGAHLARI
o TUNEL
 YER ALTI YAPILARI
 BARAJ VE GOLETLER
_|* ARITMA TESISLERI VE ANA KOLLEKTORLERI ile ilgili h etiid, fizibilite ve kesin proje

- | caligmalart igin gerekli JEOLOJIK VE JEOTEKNIK verilerin elde edilmesini saglayan aligmalar.

ARASTIRMA VE UYGULAMALAR ICIN

« Jeoloji ve Miihendislik Jeolojisi harita yapimi

»  Zemin, Su, Kaya, Maden sondajlart -HQ-NQ Wireline sistemleri
» Ornek alimi (ghelby - piston - denison tipi semplerle)

*  Arazi deneyleri (SPT - VEYN - PRESIOMETRE - PERMEABILITE)
» Laboratuar deneyleri (index ve miithendislik dzellikleri)
¢ Rezigtivite ve sismik etiidler

2EMIN VE KAYADA YAMAQ STABILITE QALISMALARI

*  WEYELAN ETUDLERI
*  BARAJ, YOL vb. MUHENDISLIK YAPILARI igiN
YAP! MALZEME ARASTIRMALARI (Agrega, Filtre, Dolgu)
*  KAZIKLAS VE PROJELENDIRME
Jeoloji ve mithendislik jeolojisi
Zemin ve Kaya Mekanigi
Yeraltisuyu Jeolojisi
Temel Mithendisligi
Gevre Jeolojisi
Uygulamalr Jeofizik

KOMULARI ILE ILGILI MUHENDISLIK VE DANISMANLIK HIZMETLERI
Kentkoop Mah. Oz petek 7 sitesi 22/10 06370 Batikent / ANKARA
Tel: 0.312. 25112 1 - 0.312. 25118 43

Faks: 0.312. 250 €2 24 Cep: 0.542. 236 71 47




. (; E.D.R PORU

» MADEN ARAMA

« HIDROJEOLOJIK RAPOR

o FORE-KAZIK (KAZIKLI TEMEL)

e HER TURLU ZEMIN IYILESTIRMESI

aAﬂLAN MAKiNALAR

emeleri Ofisi




AW-BW-NW

BS 4019 STANDARTLARINA UYGUN

UPSET TIJLER

» TIJLER

. MUHAFAZA BORULARI
»Qy, M, G, T, B, K SERILERI
KAROTIYERLER,

. ENJEKSIYON TiJLERI - TAHLISIVELER - ELMAS VE VIDYE MATKAPLAR - SPT TUPLERI
. SHELBY TUPLERi - DENISON NUMUNE ALICISI - PISTONLU NUMUNE ALICISI - SU BASLIGI
. MANEVRA BASLIGI - HAVALI SONDAJ TiJLERI (API Standartlarinda) - GAMUR POMPAS! YEDEKLERI

® .
B AR K . URETICi FIRMA:
HAVALI ALETLER SANAYi VE TICARET LTD. S$Ti. METAL MAKINA iIMALAT SANAYIi VE DIS TICARET A.$
1. Cadde, No: 78/2, Blyliksanayi ANKARA 06060 31. Sokak, No: 43, 06370 Ostim Organize Sanayi Bélgesi
Tel :(312) 34184 71 - 341 34 92 - 341 95 17 Tel: (312) 385 67 40 - 385 67 41 - Fax: (312) 385 67 42
Fax :(312) 342 04 23 ANKARA

OBM A.S. bir BARKOM LTD.® kurulugudur. *Bu sayfadaki tiriinler icin OBM A.$. ile temasa geciniz.



B Kent planlamasi jeolojik ve jeoteknik
aragtirma hizmetieri,

BN Yerlegim planiamass jeolojik ve
jeoteknik aragtirma hizmetleri,

B Karayollan, demiryollan, havaalanlars
jeolojik ve jecteknik aragtirma
hizmetleri

B Kopriiler, tiineller, yeralt: yapilan
jeolojik ve jeoteknik aragtirma
hizmetleri,

‘M Su yapilan (Barajlar, goletier,
reglilatorier, dolu savaklar, su alma
tesisleri v.5.) jeolojik ve jeoteknik
aragtirma hizmetleri,

M Fabrikalar, sanayi tesisleri jeolofik ve
jeoteknik aragtirma hizmetleri,
W Her tirlls zemin etlidleri,

B Her tiirli sondaj igleri,

Ugur Mumeu Caddesi Kuleli Sokak No: 75/9
06700 Gaziosmanpaga - ANKARA
Tel: 0312 - 447 0361 Faks: 0312 - 447 03 91









e
. P o . -

$
Istanbut

3 hat)
afeks.com

$ 46 (

. -
o
g S a e
- .
o o
S

= -
- =

80040
31

2 20 {2 hat) ¥ 24
info@ite

=

= 2 coa > «v
. . .
...

“ovat!

{TE-AFEKS Ulustararas: Ticarl Fuarlan A
Sok. No:61 Findikh
(0 212) 243 4
0212)2516159% e

Akyol
Tet:
Fax.

e

o

s

KS

AFE

s D

ITE

s
%f&..\aw.wﬁ %

>
s




OLOJISI AS.
Temel Mihendisliginde Kalite ve Giivenee

« Vilisek bosngh enjsiaiyon £ Jet grouing
Rzt oo

 Zexnin Givii duvar

« Ania) v rrin ko Guver

« Fore kazbh vevey
» Gaghimsidik pardes
MM-WM

x Sk 7 B 2 ) Oiateis - BB,
RORHERY-B Q06N & i A enc

roba Qi %mmm&n&wmmm~m TENDAIING feo@NBMNY
@By ¢ RSk oy et Morkd-ER T QNS Fus: QADAIAR
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% Mithendislik Misavirlik Jeoloji Insaat Ltd, $ti.

o Karayolu, Demiryolu, Tiinel, Boru Hatlari Giizergahy Jeoloji-Jeoteknik Etiidleri

eimar Planlanmasinda Yerlegim Amagli Jeoloji-Jeoteknik Etiidler

*Yerlegim Alanlari, Organize Sanayi Bilgeleri, Aritma Tesisleri, Havaalani,
Stadyum v.b.Sahalarin Zemin Etiidleri

eHeyelan, Sev Stabilite Etiidleri
eJeoloji, Jeoteknik ve Madencilik Konularinda Teknik-1dari Miigavirlik ve Damigmanhik

*GED Raporlari Hazirlanmasy

Ankara (Merkez): Sakarya Cad. Ertuj Pasajy No: 12/35 06410 Kizilay Tel/Fax: [0312) 435 35
Antalya (Sube) : Kigla Mah. 54. Sokak No: 6/1 Tel: (0242) 27 47

DELTA

Jecloji Jeoteknik Sondajeiltk (td. Sti.

JEOLOJiK V€ JEOTEKNIK HizMETLER
YERLESIM ALAN! ZEMIN €TUTLERI
KARRYOLU, DEMIRYOLU, BARAJ, SANTRAL vb.
PROJELERIN JEOLOJIK Ve JEOTEKNIK €TUTLERI,
SEV V€ ZEMIN OTURMA HESAPLAR!
. PRESIYOMETRE, INKLINOMETRE, VEYN ARAZI DENEYLERI
Z€MIN V€ KAYR MEKANIG LABORATUVAR HIZMETLERI,
VER ALTI SUYU €TUTLERI, MADEN JEOLOJISI

SONDRIJCILK HizZMeTLERI
ZEMIN, KAYA, MADEN SONDRILARI
SU SONDRJLARI
€NJEKSIYON V€ ANKRAJ CRLISMALARI

83. Turkiye Jeoloji Kurultayma Bagarilar Dileriz

Ziya Gokalp Cad. Metro Han 3 Hat 24/32 Kizilay-Ankara Tel (312)432 52 17, 431 17 58, Fax 431 87 98
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“BIR MILLETIN TEALISI, YERALTI ZENGINLIKLERININ
ISLEM VE DEGERLENDIRILMESINE BAGLIDIR.”
K. Atatiirk &

DOGAL KAYNAKLARIMIZI
DOGAYI INCITMEDEN
ISLETEN
oNCU
CYATIRIMCI %
'KURULUS

BORAKS ASIT BORIK ALUMINYUM KROM FERROKORM DK-YK BAKIR
KONSANTRE GUMUS ANTIMUAN PERLIT KARPIT TINKAL KOLEMANIT

GENEL MUDURLUK
Sihhiye Cihan Sok. No: 2 06443 Ankara - TURKEY
Tel: (312) 231 70 20 (40 hat) Fax:(0.312) 231 07 58 - 51 Telex : 44108 etig tr a - b / 44053
etgm tr Teletex : 944001 etibnk tr




SUBSON. INVESTIGATIONS AND LARORATORY TESTING
GECLOGICAL AND RYDROGEGLOGICAL SURVEYS

CORE AND WATER WELL DRILUING

SLOPE PROTECTION AMD ANCHORAGES

BEV/ATERING AHND DEEP AXCAVATIONS
FOUNDATIONS - GROUTING - TUMNELS

SPECIAL SITE HHVESTICATIONS

ZERAIN ETUTLER] VE LABORATUVAR DEMEYLERI
JECLOJIK - HIDRGIECLOJIK ARASTIRMALAR
TEREL - SU VE SAADEN SOMDAILARE

HAYA VE YOPRAK SEVLERIN KORUNEIASI
AHKARAILAR - DRENAJLAR - DERIN HAZILAR
TEMELLER - TURELLER - ERIEKSIVOM

OxEL CEOTENMIN HORULAR

KENEDY CADDESI NO: 148/1-2 GAZIOSMANPASA, 06700/ ANKARA
TEL: (312) 467 82 43 (PBX) . FAX: (312) 467 39 78 . TELEX: 46110 OSMN-TR



DUNYA MARKALARI,
KALITELI SERVIS,
UZMAN PERSONEL

ELE INTERNATIONAL / ingillere

TURKIYE YETKILI TEMSILCISi ve DISTRIBUTO)

ULUSLARARASI
DIS TICARET A.S.

il OLBUEUMUZ FIRMALAR ve URUNLERI

BOARD LONG YEAR/ Ingiltere

INSTRON/ Ingiltere

Her tirlii malzeme (plastik - astik - kauguk - ambalaj - kagd - metal - siinger
- llag - testil - gida, vb.) igin cegitii kapasite ve dzellikie cekme, basma, uzama,
yirima lest cihazlan, bu lestlerin gergek sicakik ve basing sartlannda
yapiimasina clanak veren yiiksek sicakhik kabinled.

WOLPERT /7 Almanya
+Sertiik Olcam Cihazlar -Mikro Sertlik Oigim Cihazlan
«Darbe Test Cihazian
COESFELD / Almanya
+Plastik Malzemeler igin Her Ttr Test Cihazy
Numune Hazirlama Akiskan Malzeme Test Cihazian
«Viskozite Olglim Cihazlan “Mekanik ve Termal Test Cihazian,
*Elektrik Test Cihaziar
LAROX / Finlandiya
«Filtrelar ~Vanalar (Pinch Valves)
TROXLER /AB.D,

+Niikieer Yogunluk ve Nem Olgme Cihazlan
~Asfalt Yizdesi Belifeme Cihazian

PETROTEST / Almanya
*Petrokimya «Asfalt L aboratuvar Test Cihazlan

TML / Japonya
~Strain Gauge <Data Logger «Basing Yransducer'er
*Cegitli Kapasitelerde Yok Hicreler

GEONOR / Norveg
«Ekslensomelre  -Piezometre ~Statik Zemin Lab Cihazlars
*Dinamik “Insily {yerinde) Test Cihazlan

«Arazi Veyn Cihazlan

~Beton Laboratuvar Test Cihazian «Agrega +insitu {yerinde) Test Cihazlan Inklinometre Sislemleri

~Zemin *Meteorolojik Olgim Istasyoniar “Kaya Mek Pi +Seviye Olglim Cihaztar

~Asfalt _*Su Kalite Tayin Cihazlan ~Gimenlo ABEM isveg

~Ziraat Test Cihazlan «Jeofizik Olgim Tost Cihazlan  -Rezistivile _+Sismik Olgim Sistemieri
SOILTEST/AB.D, “Manyetomelre. Kuyu Logu Olgim Cihazian

+Beton «Laboratuvar Test Cihazlan *Astalt PRISMO / ingiltere

~Zemin Yol Isaretieme ve Givenlik Sislemleri

~Termo Plastik Yol Boyalan
~Asfalt Tamir Malzemeleri

BONNE ESPERANCE / Fransa
Pressiometre Sistemleri (Menard)

LOGITECH / ingittere
Petrag Ince kesit

SBEL/ABD.
“Kaya Mekanlji Laboratuvar: Test Cihazlar
«Ornek Hazirlama Sistemieri

BT Ingiltese
“Meteorolojik Olcaim Istasyornian
¥aprak Alani Olgiim Sisteraleri

TMI/ABD.
*Plastik Karton

SHORE/AB.D.
*Durometseler (Shormetreler)

A&D / Japonya
~Elektronik Tip ~Analitik ve Hassas Teraziler

CUSSONS Tectinology / Ingittere
+Mihendistik Egitim Cihazlars T
~Otomativ Mahandisligi
~Kontrol Myl
~Makinalar Teorisi

ESEL ! Tiikiye
+Belon Test Presteri

GEOTECH / Isvag
+Duich Cone Penetrometre

“Kafit Test Cihazlan

i +Buhar
Mekanifi

*Miihendislik Gizim Tasanmu
+Beton Laboratuvar Test Cihazlar

«CPT Sistemleri

Ankara : Hiilya Sokak No. 41/10 Gaziosmanpasa 06700
TIf:0.312.446 77 17 - 446 74 78 « 447 13 66 Faks: 0.312.447 13 68
istanbul : Ali Nihat Tarlan Cad. No. 91 Kat.3 D.5-6 Bostanci 81110 Kadiks

‘ Tel: 0.216.463 70 33 - 463 71 73 Faks: 0.216.463 70 35




niK insAaAT TiC. LT

Cumhuriyet Cad. Nisbet Sk. 3/3 Elmadag-ISTANBUL

Tel: (0 212) 233 56 59 « Fax: (0 212) 233 56 60

LASER FICHE

Compulink Management

LASERFICHE yazilim: argivlemek isteaiginiz harita veya dokiimanlarniz,, daha giivenlj bir sekilde
saklar ve aradiginizda kolaylikla bulmanizi saglar.
: %15 000 sayfays bir CD-ROM’da saklayabilirsiniz.

s Her tiirlti dékiiman dijital olarak arsivleyebilirsiniz.

s Matbua veya laser baskili dékiimanlarinizi taradiktan (scanning)
sonra metin haline getirebilirsiniz (OCRing)

 LaserFiche tek bir kullanict
icin olabilecegi gibi 250°den
fazla kullamci iginde olabilir.

sk LaserFiche, Win-95,
Windows NT 4.0 ve Nowell
network ortamlarinda
gahgmaktadir.

*Dékﬁmanlanmim glivenligini degisik '

saglayabilirsiniz.

sLaserFishe COLD (Cém;iuter Outp
ile bilgisayarinizdaki verileri arsivieyebi
skLaser] rap Shot drlt

B=[e | ok 2] (8]

1 MyDataBase2
£ ER Mapper
£ Gelen Eviak
£agenel

1 Giden Evrak
£ Haritalar

£33 LaserFiche
{3 Okultar
£35P0T image
¢y Ueretter

L Universiteler

& Girketler

Name

%o

5 Akdeniz

1 Ankara Univ.

1 Cymhuriyet (niv.
TiHacetiepe
23istanbul Univ.
SIT0

3 opT)

# Dé&kiimanin orjinal halini bozmadan, gériintusi iizerine, not

dtigebilir, boyayabilir, karartabilir veya imzanizi ya da miihiirtiniizii

koyabilirsiniz.

New \'emplaic'.‘[’) Universiteler

B

T | prot. Dy,

Isim | Unal Kemal

Soyad | Turkaglu

Gorevi | Biliim Bagkan:

Kurum | Jeoloji 861,

Sehiv | istanbul

Concet_|

I |

rdeki sifreler ile

er Discs) modili

# Dékamanlariniz) ister tarayicidan isterseniz bilgisayarinizdan
LaserFiche aktarabilirsiniz.

# Metine geviremediginiz
dékiimanlarin gerekli bilgilerini,
kendi olusturacaginiz indeks
kartlara girebilirsiniz.

s Tiim metni ve indeks kartlan

" indeksleyebilir, istenmeyen
kelimeleri indeks digina alabilir,
zamandan kazanirsiniz.

# Cok gesitli sorgulama yapabilir,

hatta “fuzzy word search”.

sayesinde hatal yazilmig
kelimelere gore sorgulama
yapabilirsiniz.




T TiC. LTD.

Cumhunyet Cad. Nisbet Sk. 3/3 Elmadag-ISTANBUL
: (0 212) 233 56 59 o Fax: (0 212) 233 56 60

ER Mapper degisik kaynaklardan alinan raster verilerin goriintillenmesi, iglenmesi ve zenginlegtirilmesi
amaayla kullantir. Uydudan alinnig goriintiilerde, gridlenmis sismik veya jeofi izik verilerde, hava
fotograflarinin islenmesinde kullanabieceginiz gibi diger piksel'e bagh goriintiiler icinde kullanabilirsiniz.
NIK Ingaat Tic. Ltd. $ti. ER Mapper Tiirkiye Yetkili satcist olup, ER Mapper’in Wm~95 Win-NT ve
UNIX versiyonlari mevcuttur.

» 3 Boyutlu Gériintiileme
- Birden fazla yiizey olugturma
- Goriintii ve vektor
kombinasyonu
- Perspektif ve ugus ozelligi
- Seffaf ylizey yaratma

« Harita Uretimi
- Yiiksek kalitede basks
- Sembol kitiiphanesi
- Limitsiz ¢kt btytikliigi
- Siiriikle ve yapistir harita
objeleri

» Fast Fourier Transforms
- Her bityiikltkteki veri
- Frekans ve notch filtreler

- Dikey derivasyon * Siniflandirma
- Kutuplara dogru azaltmak - ISOCLASS

" Kontrollii Siniflandirma

- Detayl istatistik ve raporlar

- Goriintii tizerinde simflarin
gosterimi

- “Scattergrams”lar

kullanarak, “bolge”lerin

tanimlanmasi

* Mozayikleme
- Herhangi sayida veri
- Herhangi tipte veri
- Istenilen kisimdan keserek

birlegtirme
- Ek yerlerini belirsizlestirme

Diger Ozellikler

» Raster Vektdr doéniigiimii

* Egyiikselti egrilerini olugturma

* Radar verilerini isleme

* Cizgisellik analizi (istatistik ve gul diagrami) = : U emee

» 3-D sismik, Gravite, Manyetik ve Radyometrik verilerde § - '
goriintli zenginlesgtirme :

« Rektifikasyon ve ortorektifikasyon (ERM 6. 0)

* Tabular verinin goriintii Gizerinde grafik gésterimi ;.

« Cok genis import/export olanag T R ER Mapper




aaliyet Alanlarimiz :

Jriinlerimiz:

san .
n Eczacibasl Endustriyel

tunizade - istanbul / TORKIYE

.

: (0216) 34319 19

1 (0216) 333 40 70

1 29209 esha tr

: Esanlab@ibm.net
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JEOLOJI JECTEKNIK SCNDAJCILIK LTD. §TI.
Geology Geotechnics & Driling Co. L.td.

Baraj-Tiinel-Otoyol ve Zemin Etiitleri
I¢in
JEOLOJIK-JEOTEKNIK HIZMETLER
‘ TEMEL SONDAI
. Presiyometre-Veyn Deneyleri
INSITU JEOTEKNIK LABORATUVARI
DERIN MADEN SONDAN
HQ VE NQ,wireline sistem

Cinnah Cad., Kirkpinar Sok.,No:4/6 06690 Cankaya/ANKARA

Biro: 0312 4402601
0312 4402501 (Fax)

Laboratuvar: 03124790265



SONDAJCILIK SAN. ve TIC. LTD. STI.

w Ciftciye, sanayiciye, turizmciye her W 3 adet Ingersoll-Rand 750 XHP

derinlikte ve gapta su sondajlari.

- Belediyelerle, termal igletmelerle,
seracilarl 1500 metreye kadar

300 PSI kompresor,

M 17 adet 6 1/2'den 20'ye kadar
kuyu dibi tabancalar,

jeotermal sondajlar ve reenjeksiyon " 1 Adet Ingersoll-Rand 375 CFM-

sondajlar.

‘¥ Madencilere, 1500 metreye kadar

derin ve genis gapli sondajlar.

w2000 metreye kadar Worover
galigmalart ile 1969 yilindan beri
kurulusumuz sektdriin
hizmetindedir,

& 6.5"den 20"e kadar hava kopuk
sistemi ile sert kayaclarda sondaj
kuyusu agilmasi

SU-SAN %

SONDAJCILIK o,
SAN. ve TIC. LTD.STI. Telex :

100 PS! kompresor,

1 Adet Ingersoll-Rand 250 CFM-
100 PS! kompresor

1 Adet Atlas Copco CFM-100 PSI
kompresor, -

1

3

1 Adet 12" Ram preventer,

1 Adet 12" annuler préventer,

1 Adet 110 KVA AKSA jenerator
1 Adet 226 KVA ISBIR jeneratér

133113

Yardimct araglar, ekipman ve
malzemelerle Rock ve Insert bitler.

Mirnar Sinan Mah. 1404 Sk. No: 13/1 Kahramanlar - IZMIR
Universite Cad. No: 94/1 35230 Bornova - iZMIR

: 0.232.4218330-4217375-4220563
s 0.232.422 0563 '

51165 SUSN-TR' Sermayesi: 10.000.000.000.- TL




BAYTEKIN TEKNIK CIHAZLAR LTD. STi.
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Necatibey Cd. No:60 Karakoy-ISTANBUL Tel.: (0.212) 293 95 58-245 15 92 Fax:(0.212) 252 04 69

http:/iwww.baytekin.com  e-mail: info@baytekin.com




BENTONIT SANAY! VE TICARET A.S.

'SONDAJ CAMURU
KATK| MADDELERI

BURO: Necatibey Cad. Sezenter Sok, No:1/12 ANKARA

Tel: (0'312) 229 76 26 Fax: 229 78 72
Tel: (0 312) 398 01 45 Fax: 398 01 46

FABRIKA: Esenboga Yolu 24. km. - ANKARA

> AGIRLIK MADDELER!
- KAR -BAR (Barit}
- KAR - GAL (Galen}
> INORGANIK XOLLOIDAL KIL
- KAR - BEN {Bentonit)
- AR - KIL (Yield-KiD)
> SIVE {SU) KAYB] KONTROL AMILLERI
< KAR - CMC {Sodyum Kerboksimetil Selgloz
- KAR - SON {Jelofinlestirilmis Misasta}
> AYIRI(I VE iN(Em(llER
- KAR - SUL (Krom Ligno Silfanat)
- KAR - 1S0L {Kromsuz Ligno Silfanat)
KAR - FOS (Sodyum Tetra Fosfat)
> BmRME {SONA ERDIRME) MADDELERI
- KAR - BO {Kolsiyum Korbonat)
- KAR- DK {Magnezyum Oksi)
> KAYIP DOlA$IM TAPA MADDELERI

- KAR-S « KAR-LAS
- KAR- MIKA KAR - FIN
> (AMUK MATERVALLERT VE SAIR MADDELER
D - KOSTIK < KAR - S (Silico-Flour)

KAlSlYUM KLORGR - SODYUM BIKROMAT

- KAR - TAR {Tarforik Asit)

- LIME - KIREC
- SODYUM KROMAT

Sonda} Enjeksivor
Termel Aragtirrmalan

BEALATLARIAIZ
- TEMEL SONDAJ MAK!NALARI

-8U VE CAMUR POMPALAR!

- SONDAJ EKIPMANLARI

- KAROT MAKINALARI

- MAKINE BAKIM VE ONARIMLARI

HIZMETLERIMIZ

~-JEOLOJIK VE JEOTEKNIK GALISMALAR
{ZEMIN ETOTLERI

- MUH. YAPILARI TE&%EL ARASTIRMALARI

- ANKRAJ GALISMALAI

- MADEN SONDAJLAR! su SONDAJLARI

- BETON YAPILARDAN ‘KAROT SONDAJLARI

- JEOFIZIK ETUTLER

SETA

BORO: Covat Diindar Cad. Kavacikh i Merkezi
06371 Ostim — ANKARA

No: 17THO

Tek 0.312,3542832
Fax: 0.312. 354 26 33

FABRIXA: Ozpetek Koop. Sitesi 21. Cad. No: 18
Ostim -~ Amw}a

Tok 0.312. 354 59 68

0.312.395 1243




2 O O O 'li yillarda

saglam zeminlerde, afetsiz bir Tiirkiye'de
saglik ve mutluluk dileklerimizle.

o Jeoteknik Etldleri » Geotechnical Investigations

¢ Temel / Mini Kazik, Ankraj » Foundation / Mini Piling, Anchor
o Kémiir ve Mermer Araghrmalan s Coal & Marble Investigations
¢ Jeolojik - Jeofizik Etlidler « Geological & Geophysical Explorations
» Jeoteknik Maden ve Su Sondajlan * Geotechnical, Mining & Waterwell Drilling
¢ Jeolojik ve Topografik Haritalar » Geological & Topographical Maps
¢ Zemin Etidleri : e Soil Investigations
* Maden ve Endistriyel Hammadde Aras. e Mineral and Industrial Raw Materials Inv.
» Zemin - Kaya Mekanigi Lab, Hizmetleri e Soil - Rock Mechanical Laboratory Services

Genel Damigman / General Consultant

Prof. Dr. Arif Sengiin KAYALAR Dokuz Eyliil Univ. Miih. Fak. ing. Miih. B6l.
Teknik Personel / Key Personel
A. Deniz ATAY (Ins. Miih. / Civil Eng.) 29 yil deneyimli / 29 years experience
Ahmet N. TEMREN (Jeo. Miih. / Geo. Eng.) 15 yil deneyimli / 18 yearsexperience
M. Selim SARAGOGLU (Jeo. Miih. / Geo. Eng.) 14 yil deneyimli / 14 years experience
Giinay BOYACIOGLU (Jeo. Miih. | Geo. Eng.) 4 yil deneyimli / 4 yoars experience
Timugin GURPINAR (Jeo. Miih. / Geo. Eng.) 3 yil deneyimii / 3 years experience
Deniz TOPAC ( Maden Mih. / Min, Eng.) 1 yil deneyimii / 1 year experience
Ali OZCAN (Harita Tek. / Mapping Tech.) 9 yil deneyimli 1 § years experience
Mijdat KAYA (Lab. Tek. / Lab. Tech.) 13 yil deneyimli / 13 years experience
s
7 JIOTRY JEOTAY SONDAJve MADENCILIK A.S.
SONDAJ VE MADENCILIK SANAY] VE TIGARET AS. DRILLING & MINING Ce.

Merkez . Atatiirk Caddesi No:44/5 Pamuk Plaza 35210 Pasaport - IZMIR Tel: 0(232) 483 09 06 {Pbx) Fax: 0(232) 425 89 36 - 484 26 52
Aydin Biiro : Aydin - Mugla Karayolu 3. km AYDIN Tel: 0(256) 226 23 24 (Pbx) Fax: 0(256) 226 23 29
E-mail: atemren@atay.com.tr Internet: www.atay.com.ir

MRA




L

Kurulus tarihi 1911

ment\o fabrikasi

Tiirkiye’nin ilk ¢

-

Miisteri memnuniyetine verilen 6ncelik

L

Kalitede giivence

Jd

Insana ve c¢evreye saygil liretim

SLAFARGE

ASLAN CiMENTO

LAFARGE ASLAN CIMENTO A.S.

Merkez: Emirhan Cad. No:145 Barbaros Plaza C Blok Kat:13 Dikilitag 80700 Istanbul
Telefon: (0212) 258 30 31 Telefaks: (0212) 261 41 67

Pazarlama ve Satis: Darica Tagliman Mevkii Gebze 41700 Kocaeli

Telefon: (0262) 745 55 15 - 16 Telefaks: (0262) 745 55 17

Fabrika: Darica Tagliman Mevkii Gebze 41700 Kocaeli

Telefon: (0262) 745 29 90 - 745 34 24 Telefaks: (0262) 745 34 27 Teleks: 34143 asfa tr.






